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Rods {S23 
Armour | SF 
SSS 


The wind blows, the conductor vibrates 
and the life of your line is at stake. 
Severe frequency of vibration, if suffi- 
ciently prolonged, could begin to break 
the conductor regardless of the protec- 
tive armour used. EMC PREFORMED 
Armour Rods have a big advantage 
over other armour : the rods undertake 
the function of an electrical and mecha- 
nical splice. 


All armour rods greatly reduce the 
vibration stresses, but if vibration is 
severe enough to cause strand breaks, 
other types will not prevent parting of 
the strands. With EMC PREFORMED 
Armour Rods, it’s differ- 
ent: the conductor is 
held tightly and uni- 
formly throughout the 
entire length of the rods 
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136 Jessore Road, Calcutta-28 











You can lock up 


EMC 1950 


” increase uninterrupted 
service life of conductor in 
High Tension Lines 


—not at one point. You have a long, 
firm grip that never relaxes, that main- 
tains conductivity in spite of the break. 
The line continues to function un- 
impaired. 

Another big advantage is that PRE- 
FORMED Armour Rods do _ not 
require ferrules toclamp the conductor 
at the ends—nor any press or wrenches 
to twist around. It is so simple that 
even a layman can apply it on the con- 
ductor without any chance of com- 
mitting mistakes. 


EMC introduces the latest development 
in Transmission Line Materials—PRE- 
FORMED—under special arrangements 
with Preformed Line Products, Inc., of 
Cleveland, U.S.A. 


Representing : 


ELECTRICAL MACHINES CORPN. PRIVATE LIMITED 
ELECTRICAL MANUFACTURING COMPANY LIMITED 
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of electrical eng 







SIEMENS& HALSKE AG - SIEMENS-SCHUCKERTWERKE AG 
BERLIN - MUNCHEN - ERLANGEN 


SOLE REPRESENTATIVES: 
SIEMENS 
ENGINEERING & MANUFACTURING CO. 
OF INDIA 
PRIVATE LTD. 
STADIUM HOUSE, 81/85, VEER NARIMAN ROAD, BOMBAY 
BRANCHES; CALCUTTA AND DELHI 
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Fabrication 
and Erection of complete 


Pipework 


‘ ‘ STEWARTS AND LLOYDS 
installations OF INDIA PRIVATE LTD. 


for Steam, Gas, Compressed HEAD OFFICE: 41, Chowringhee Road, P.O. Box 270. Calcutta 


Telephone: 44-5224 (5 lines) 


Air, Fuel Oil etc. WORKS : 39, Hide Road, Kidderpore, Calcutta 


Telephone: 45-3515-16 
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BATLIBO!I & CO. 


REPRESENTING LEADING 
FRENCH MANUFACTURERS 


NEYRPIC—ALSTHOM 


C.G.E. (Compagnie Générale d’ Electricité ) 


NEYRPIC— 
Spherical valve for a head of 2500 feet 


BATLIBO!I & COMPANY 
Proprietors: 
BHOGILAL LEHERCHAND PRIVATE LIMITED 
Head Office: Forbes Street, Fort, Bombay 
Branches: 

Madras - Calcutta - Delhi - Anmedabad 
Coimbatore - Kanpur - Vijayawada 
Associates in 
Bangalore and Secunderabad-Dn. 
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SCS Spherical Roller Bearings are fitted to four sliding weir gates used in 
the regulating dam on the river Esla at Ricobaya, Spain, which were built 
in 1935 by Boetticher y Navarro, S.A., Madrid, and are part of the power 
station installation owned by Iberduero S.A., Bilbao. 


Each gate has a diameter of 14 ft. 6 in. and weighs 32 tons. The gates are 
fitted at each side with two pairs of flanged rollers, which run between guide 
rails. The rollers are mounted on &{S spherical roller bearings, which were 
chosen for this task because they are easy running, require only a minimum 
of maintenance, and can be sealed effectively against water. 


The maximum height from the centre of the gates to the surface of the water 

is no less than 155 ft., and the sealing devices of the bearing application 

consequently have to withstand an enormous pressure. Nevertheless, the 

bearings are giving complete satisfaction ever today — 17 years after fitting. 
- 


THE SKF BALL BEARING CO. PRIVATE LTD. 


BOMBAY. P. O. BOX 71 CALCUTTA, P. O. BOX 588 MADRAS, P.O. BOX 66 
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THERE is a village in Mysore which 
lives by weaving silk sarees. 

Some years ago when electricity 

came to the village it was met with 
scorn. Not for long, however. 

First one weaver, and then another 
thought of buying a loom driven 

by power Improvement was immediate. 
Other weavers followed and soon 
looms were being worked with 
power in nearly 400 homes. 

Each family’s production went up 
and so did income. 


Rural electrification and aid to small 
\ gale Déwery are prominent in 
the Second’ Plan. In this period, 


The Dunlop Rubber Co. (India) Ltd. 


power 


for the little man 


10,600 more villages and small towns 
will be fed with power and 
machines will be made available 

for small producers so that they 
may raise their earnings by using 
better techniques. 


Walk into a small jari factory 

at Surat, a weaver’s home in Mysore, 
or a village miller’s shed in Bihar, 
and you will see the name Dunlop... 
for Dunlop belting serves not only 
giant industries, it will also be 

found in remote corners of India 
where electric power and 

machinery are helping to better 

the lot of the little man. 
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Tata Steel’s two million ton expansion programme is 
now entering the final phase. Scheduled for 
completion by mid-1958, it is now a race 


7 h e against time. 


Today all over Jamshedpur there is a new sense 
° of urgency ... work goes on round-the-clock to 
F Ll nal complete the expansion programme on time. 
Embracing every phase of operation from the winning 
S Pp uU rt of ore and the mining of coal to the rolling of steel, 
Tata Steel’s expansion programme will double the 


annual production to two million tons of ingot steel— 
one-third of the country's target. 


Rapidly nearing completion is this new 
Blast Furnace which will produce 
1650 tons of pig iron per day. 






TATA STEEL 


ON TO TWO MILLION TONS 
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THE TATA IRON AND STEEL COMPANY LIMITED 


TN 1763 
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_ Timken tapered roller bearin 
as in this typical oe F, 


IMKEN<US.A. 


WNED, REGISTERED 
EARING COMPANY 


TAPERED ROLLER BEARINGS 





New higher capacity Timken Bearings 
average 75% more tonnage 


O cut costs per ton of steel rolled, a 
large American steel maker installed 

a new design of Timken made-in-U.S.A. 
tapered roller bearings on the work rolls 
of the continuous hot strip mill above. 
Because of increased radial and thrust 
capacity, these new bearings averaged 
75% more tonnage in the fixed position. 
More than 650 mills in the United 
States use Timken bearings because: 
1) They eliminate extra thrust devices. The 
taper lets Timken bearings take both 
radial and thrust loads in any combina- 
tion; 2) They cut lubricant cost. Grease- 


NOT JUST A BALL _ NOT JUST A ROLLER 


mes Distributors: 


THE TIMKEN TAPERED ROLLER 


lubricated Timken bearings eliminate 
complicated lubricating systems—no 
large amounts of oil, no tubes, piping, 
reservoirs; 3) They assure longer bearing 
life. We make Timken bearings from 
our own fine alloy steel. And we case- 
carburize rollers and races to give hard, 
wear-resistant surfaces and tough, shock- 
resistant cores. 

Insist on Timken made-in-U.S.A. 
tapered roller bearings. World-Wide 
Availability. The Timken Roller Bearing 
Company, Canton, Ohio, U.S.A. 
Cable : ““TIMROSCO”’. 


2 BEARING TAKES RADIAL () AND THRUST ~({] 
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Voltas Limited. Bombay ¢ Calcutta « Madras e New Delhi ¢ Bangalore e Cochin. 
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Tomorrow’s 
fertile 


farmlands 
can be built 


















“CATERPILLAR” 
for :— 
Track type Diesel 
Tractors and Rubber 
Tyred Hauling Units, 
Scrapers and Wagons, 
Motor-Graders, 
Pipe Layers, Shovels, 
Diesel Engines, 


Marine Engines Electric 
Li 

























CATERPILLAR’ 


*Coterpilles and Cot ore Registered Trademarks of Caterpillar Trocter Co. U.S.A. 


To reach our goal of self-sufficiency in food production, 
millions of acres of arid land are being 

reclaimed for cultivation. Huge dams are being 
erected, miles of canals are being dug and vast 

tracts of land being cleared and _ levelled. 


In all such major projects, construction engineers and 
contractors everywhere invariably rely on Caterpillar 
equipment for their rugged strength and versatility. 


CATERPI LLAR* Paving the way to India’s progress. , 


Caterpier ond Cat are Registered Iredemarks af Coterpilles Tractor Co USA 


TRACTORS (INDIA) LARSEN & TOUBRO WILLCOX (BUCKWELL- TRACTOR & EQUIPMENT \ 
LIMITED LIMITED INDIA) PRIVATE LIMITED seat * ease ! 
L i 


Post Box 323, Calcutta Post Box 278, Bombay Post Box 289, New Delhi 


Post Box 66, Lucknow Post Box 5247, Madras New Colony, Jaipur P.O. Box 279, New Delhi 
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SCARPA & 
MAGNANO 


Savona - Italy 


SERIATE SUBSIATION OF OROBIA comPany — MILAN 


















CANADA- 
DAM 


21 RADIAL 

SPILLWAY GATES 

WITH GANTRY 

CRANE AND 

MECANICAL 

EQUIPMENT 
1954 


Louis E ILERS 


HANNOVER-WESTGERMANY 
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BROWN BOVERI WATERWHEEL GENERATORS 


A view of the assembly, at the Works of Brown Boveri & Co., Ltd., Baden (Switzerland), 
of one of the two generators supplied to the Tungabhadra Dam Power Station. The 
generators were commissioned during the first half of 1957. Output: 10600 kVA: 
Voltage: 11000 V; Speed: 214 r.p.m. 


Some of the large Brown Boveri waterwheel generators at present under 
construction or being installed: 


3 x 50 MVA 600 rev/min (Mexico) 





3 x 52.5 » 428 os (Switzerland) 

2 x 53.3 » 500 7 (Switzerland) 

3 x 60 nn os (Switzerland) 

5 x 67 » 500 ea (Switzerland) 

1 x 60 » 600 - (Portugal) 

| x 75 » 428 a (Norway) 

4x 80 ~~ aes = (Switzerland) 

2x 10.6 oa os Hampi Power House, Tungabhadra Project, 
3 x 27 » 600 - Machkund Project (Andhra Orissa). 

3 x 17.65 » 600 ” Neriamangalam Power House (Kerala State). 
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means easier manoeuvrability 


UCLID 


g-I2 9CRAPER 


with 











qures soraper™ 
{ea ANe e ° 
wag 8 Here are some cost-trimming factors: 





e Easy, fast, independent hydraulic control of all scraper 
functions. steps up the production cycle ... eliminates 
cable worries. 


e Easy accessability to all major working parts...cuts service and 
maintenance time greatly 


e Wide, shallow bowl with variable “‘job-matched”’ positioning of cutting 
edges...digs in fast...provides excellent boiling action...speeds up 
loading...means more pounds of payload. 
e Large, wide-base tyres...provide unequalled flotation...unusual ability 


to pull through soft materials...carry big loads at high speeds... 
work where and when other scrapers are ‘“‘grounded.” 


Assisting the Second Five-Year Plan B H 
BLACKWOOD HODGE 
HODGE 

BLACKWOOD HODGE (INDIA) PRIVATE LTD. 


CALCUTTA - MADRAS - DELHI! - BOMBAY 
Associated Companies Branches Works and Agencies throughout the world. 
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When the call is for 
SWITCHGEAR— i917 














ee oss is Pe, . 


When the dam is built and the major constructional work 
completed the task of installing the electrical plant and the 


equipment must be undertaken. 


Ferguson Pailin have supplied switchgear for indoor and 
outdoor stations, including major hydro-electric schemes the 
world over. ‘F. P.’ is synonymous with first-class design, 
manufacture and performance of this essential equipment, 
ranging from extra high voltage switchgear for main grid 
supply systems down to low voltage switchgear for indus- 


trial purposes. 






Type ROP 32 
Oil Circuit Breaker 


Two examples of * Ferguson Pailin’ switchgear, for varying 
duties, are illustrated here. They are :— 


ROP 32 OIL CIRCUIT-BREAKER 

Wherever 22 kV or 33 kV_ outdoor oil circuit-breakers for 
breaking capacities up to 750 MVA are required the merits of 
the ‘ ROP 32” breaker should be considered. 

The design of this breaker provides for the optimum protection 
against adverse working conditions peculiar to countries in various 
parts of the world as well as maximum resistance to the effects 
of fluctuating temperatures and humidity. 

The versatility of the ‘ROP 32’ makes it remarkably adaptable 
to local requirements. Compl dependability and reliability 
make it a natural choice for incorporation into any scheme 
involving the transmission of power at 22 kV or 33 kV. 

The circuit-breaker tank is of cylindrical shape and all three 
phases are brought into one tank, permitting the use of smaller 
framework thereby achieving compactness. 


a el I BV hy is of th letel 
‘Ferguson Pailin’ Type switchgear is of the completely ‘ sc, 8 4 
enclosed metalclad type. It is constructed on the unit principle A 3 Ferguson Pailin 3 kV (BV) 
and can readily be extended by units of similar rating, or by switchboard installation at the South 
matali’ oil owleches, i ide: esa Ms Fremantle Power Station of the State 
ertic isolation of the breaker ensures minimum space im wr y 

requirements of the unit, whilst adequate interlocks safeguard Electricity Commission of Western 
against mal-operation. Australia. 











Ferguson Pailin cimiteo 


A.E.1. Group of Componies 








Head Office & Works: HR. OPENSHAW MANCHESTER 11. ENGLAND 
Represented in India and Pakistan by 
A. E. |. (India) Private Ltd., Head Office : Crown House, 6, Mission Row, Calcutta, P. O. Box 271. 
A. E. I. (Pakistan) Ltd., Head Office : Bombay Company Building, Wallace Road, Karachi, P. O. Box 746. 
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Power for industry, power 


POW ER for the ever-growing needs of 


India,for steel, for agriculture, 


you CAN for textile mills. POWER YOU 
DEPEND ON CAN DEPEND ON. In the field of 
electric motors KIRLOSKAR are 
playing their part. KIRLOSKAR : 
electric motors incorporate all 
the latest designs of the Brush 
Electrical Engineering Co, and 


2\ 
——— are subject to rigid inspection to 


AM 


ensure dependable power and 
trouble-free service. Every Brush-Kirloskar 


Electric Motor has a guarantee of 




















— e 
eeneans eee. Oi ct reliability and strength. 2 
Manufactured b Sole Agents 
f y ets Sl 
KIRLOSKAR MADRAS 
BOMBAY 
ELECTRIC CO., LTD. CALCUTTA 
BANGALORE-3 NEW DELHI 
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HITACHI 


brings power to human hands 









For over forty years now Hitachi Ltd., Japan 

have been one of the leading manufacturers in the 

world of heavy electrical equipment. Today 
this experience, backed by their technical skill 


and entire resources, is at the service of India. 


Main Products: 


Electric Locomotives; Electric Multiple Unit Coaches; Steam, 
Diesel-Electric and Diesel- 
Hydraulic Locos; Passenger 

Coaches ; Wagons, etc; Hy- 
dro-Electric and Thermal § 
Power Plants and Trans- | 
formers of the largest | 
size; H.T. & L.T. Switch- 
gear, Substation Equip- 
ment; Electric Over- 
head Travelling 
Cranes, etc. 

















William Jacks 
= Co.Ltd. 


(Incorporated in England. 
Liability of Members Limited.) 


Calcutta Bombay Madras ; \ 


72,500 kVA umbrella type A.C. gene- 


_itacks ub. rator and 400 ton Electric Overhead Crane 
in Maruyama Power Station, Japan. 


WIJC-247A 
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For Battery Chargers and AC/DC Conversion 


Assembled in India by MARTIN BURN LTD. 
For 


Standard Telephones and Cables Limited 


> eh UBER ERIS CALCUTTA 
BOMBAY DELHI KANPUR MCWC-105¢ 
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‘Implementing’ 
the 2nd Five Year Plan... 


We are proud to be associated with the industrial progress of India 
and are ready to contribute our mite towards the successful imple- 
mentation of the 2nd Five Year Plan. 







ONESEL & ELECTRIC 
EXCAVATORS 















The implements and machinery manufactured by the world-renowned Manufactured by 
*METALEXPORT” (Warsaw, Poland) are now at the service of our 

Nation. As in the production of ony phase of industrial METALEXPORT 
machinery — building or road construction machinery, air compressors 


or crushing machinery, flour milling, —- = prose making POLAND, WARSZAWA, 
machinery — METALEXPORT offers to supply the machi 


inery require- 
ments of our 2nd Five Year Plan adequately. 


Selling Agents: 
KHEMKA & COMPANY (AGENCIES) PRIVATE LIMITED 


Vulcan Insurance Building, Churchgate Reclamation, Bombay 1 

























FRICTION 
WINCHES 


Branches at: New Delhi, Calcutta and Madras 
aan’ 
Sim ) 
ey Bs) 
Re 
Ss 
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AiR COMPRESSORS 





KA-6 
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TECHNOEXPORT 
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Contributing to a prosperous India 





PARAMITE 


CABLES 


AND 


CABLECO 


Copper, Aluminium & A.C.S.R. 
Conductors 














MADE IN INDIA BY 


THE INDIAN CABLE CO., LTD 


Representatives in India for 
BRITISH INSULATED CALLENDER’S CABLES LTD 
9, HARE STREET, P. 0. BOX S14 CALCUTTA 


BRANCHES : 
AHMEDABAD, AMBALA, BANGALORE, BOMBAY, COIMBATORE, JAMSHEDPUR, KANPUR, 
MADRAS, NAGPUR, NEW DELHI AND SECUNDERABAD 13 
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UNDER SUPPLY : 


GOVERNMENT OF ANDHRA 


For TUNGABHADRA H.E. SCHEME 
TWO 12500 H.P. FRANCIS TURBINES 


GOVERNMENT OF KERALA 
For PORINGALKUTHU H.E. SCHEME 
FOUR 13500 H.P. FRANCIS TURBINES 


For NERIAMANGALAM H.E. SCHEME 
THREE 23000 H.P. FRANCIS TURBINES 


~ CHARMILLES ENGINEERING WORKS LTD. 


GENEVA—SWITZERLAND 
Sole Representatives in India: KAYC&E INDUSTRIES LTD., P.O. Box 615, BOMBAY 
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make light work 
for your workmen 


Here is a happy and contented worker. He works in a 
factory whose lighting has been planned by Philips. 
where eye-strain, and the psychological ‘dip’ 
which results from inadequate lighting, is 
banished. His morale is boosted. He works 
efficiently, longer. his production is higher 
His company makes better profits, gives better bonuses. 


‘TL’ FLUORESCENT LAMPS & FITTINGS 


make light work for you ! 
You can capitalize on Philips free technical advice to plan your 
factory lighting. Fluorescent Tubes with special fittings produce 
the best results. 






















S 
. 








Please ask your dealer 
to show you a Philips’ 


BUY PHILIPS QUALITY AT RIGHT PRicEs °<*“" 
PHILIPS INDIA LIMITED 


P 143 
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WATER... 


- to INDIA’S Future re 







| uwood Conveyors are 
playing their part in 


the construction of the many 





dams now being built across the 
Indian rivers — dams which have 
the purpose of cumbining irrigation 
with the production of cheap electric power. Dam 

construction is testing work for the conveyors es 
employed .. contractors must be sure of obtaining 

equipment which is both reliable and exactly adapted to their needs. 


es. om Wood & Co.Ltd.. 


GATESHEAD om. | T ¥.28; 4 
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SAVE 

10/7 CEMENT 
by redesigning 
your 


concrete mixes 
with 
“LISSAPOL N 





























For full particulars, write for — 
“BUILDING PRODUCTS LEAFLEi NO. 3”° 


IMPERIAL CHEMICAL INDUSTRIES (INDIA) PRIVATE LTD. 
Calcutta Bombay Madras New Delhi 


ICG SOF é 
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DOMINION KAPLAN TURBINES 
FOR BEECHWOOD 


One of the 45,000 H.P. hydraulic turbine runners being lowered into 
position at the New Brunswick Electric Power Commission Beechwood 


power station on the St. John River. 
Delegates to the World Power Conference 
Sectional Meeting, Sept. 1958 in Montreal, 
are welcome to visit our plant. 


DOMINION ENGINEERING 


COMPANY LIMITED, Montreal, Canada 











XXiv 


INDIAN JOURNAL OF POWER AND RIVER VALLEY DEVELOPMENT—APED NUMBER 

























? * 
TUTTO ee YET 






















































































In the mighty projects for India’s 
development we are proud of the 
part played by our products 


BHARAT 


BIJLEE 


DISTRIBUTION 


TRANSFORMERS 


MANUFACTURED BY 


BHARAT BIJLEE LTD., KING’S CIRCLE, BOMBAY-22 
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ae 


HACKETHAL 








POWER CABLES 


for high and low tension 


delivered with solid, stranded 

or shaped conductors, available 

to all domestic and foreign 
specifications 


HACKETHAL-DRAHT- U. KABEL-WERKE AKTIENGESELLSCHAFT HANNOVER (GERMANY) 
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PSRI-3A 
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PINT-SIZE TOOL WITH 


OUT-SIZE 
PERFORMANCE! 


—the WOLF packs a lot of Power! 





Combining maximum power with minimum weight, 
unequalled for penetration, speed, balance and faultless 
performance, WOLF’s Type EG2c Drill offers aircraft, 
motor car and furniture industries, sheet metal fabrication, 
light engineering assembly shops and many others— 
stepped-up production and reduced overheads ! 


ELECTRIC TOOLS 


To industry and the individual WOLF'’s offer 
a wide range of low priced powered tools. Write today 
for full details of WOLF Portable Electric Tools. 





RALLIS INDIA LIMITED 


16, Hare Street, Calcutta 
BOMBAY + MADRAS + DELHI 
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TO BE LAZY NOW IS CRAZY 


STEEL 
TOWERS The Scorching plains and the snow clad mountains 
ARE vibrate under the pressure of 
MADE MAN & MACHINE. 
IN The Nation calls every individual to contribute 
INDIA his mite. 

To be Lazy now is Crazy and criminal. 
PATRONISE 
THEM 


i< 


KAMANI 





A SYMBOL OF TRUSTWORTHINESS 
IN THE FOREFRONT OF THE INDUSTRIAL SCENE. 


contributes to 


TUNGABHADRA 


A Giant in its own right. 


BUTTERFLY VALVES WITH DISMANTLING 
JOINTS & BOLTS 


TRANSFORMERS 
& 
INSULATORS 


Always a part of the whole and proud of it. 


KAMANI ENGINEERING CORPORATION LTD. 


KAMANI CHAMBERS 
Nicol Road, 
Ballard Estate, 
BOMBAY 1. 




















FIMAG 


FINSTERWALDER MASCHINEN Gmbii 


in Verwaltung Finsterwalde N.L. 
OFFERS 


DIESEL AND PETROL GENERATING SETS 























FROM 1.5 kW UPTO 50 kW 


PORTABLE, STATIONERY OR MOBILE 


(EX-STOCK FACTORY) 
Tropical tested 


POWERS ACCORDING TO BSS 649/1949 


AGENT FOR THE STATES OF 
PUNJAB AND 
ANDHRA PRADESH: 


Messrs. KASHYAPS 


F-16, Krishna Market, Lajpat Nagar, 
New Delhi 14. 








TRADE REPRESENTATION OF THE GERMAN DEMOCRATIC REPUBLIC IN INDIA 
NEW DELHI - BOMBAY - CALCUTTA 
For further information please contact: 
Branch Office Bombay: Mistry Bhavan, Dinshaw Wacha Road, Post Box No. 1926, Bombay-! 
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SISTA'S-OW-170 











WHERE NATURE 
DOES NOT HELP 


















Use CICO for complete water- 
proofing of reservoirs, safe 
deposit vaults, Dams, Buildings, 
Roads, Bridges etc. and save 
them from corrosive fungoid growth, 
efflorescence and injurious chemical 
actions. @ CICO is a wonderful 
: preparation for cement rendering and 










OVERWEAD 
RESERVOIR 


; concreting under water and against pressure 













Phone—47-2684 


21-1, Dover Road, Calcutta-19 





REGD 


THE STRUCTURAL WATERPROOFING CO. PRIVATE LTD. 


a 


Grams—"‘Aquaproof” 













UNDER CROUND 
RESERVOIR 


SAFE 
DEPOSIT VAULT 


THE BEST CEMENT 


; WATERPROOFING COMPOUND 











PPS3/Swe-108/s7-4 

Selling Agents :— 
ECLIPSE ENGINEERING CO., for Bombay 
R. M. & CO., for M.P. (Except Bhopal). 


BIRD & CO., PRIVATE LTD.., for Punjab, Pepsu 
and Himachal Pradesh 


GILLANDERS ARBUTHNOT & CO., LTD. 
for Madras, Delhi, U.P., Bhopal, 
Rajasthan, Jammu and Kashmir. 


GLADSTONE LYALL & CO., LTD. 
for Assam, Bihar, Saurashtra and Andhra. 
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FLOATING PUMP-STATIONS 


Particularly suitable for lifting over considerable water-quantities, 
for inundation, artificial irrigation as well as for regulating 
inland-waters. 


Several pump-units are placed on one float and these press the 
water in a common collecting main. The flexible knee-joints 
render it possible that the pump-stations can be _ kept in 
operation during the whole season without being mounted 
or dismounted also in the case when the’ water-level rises 
or sinks. 


Exporters : 


>» TECHNOIMPEX « 


HUNGARIAN MACHINE INDUSTRIES FOREIGN TRADE COMPANY 
BUDAPEST 62, P. O. B. 183, HUNGARY. Cable: TECHNOIMPEX, BUDAPEST 


For further enquiries please contact : 
1) The Trade Representative of the Hungarian 2) The Trade Commissioner of the 
People’s Republic in India, Hungarian People’s Republic, 
18, Golf Link Area, New Delhi. “‘Revills’’, 45, New Cuffe Parade, Bombay. 
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SR-the new Sandvik 


Coromant treatment 
gives steels 


50%, longer life 


Corrosion is fatal to drill steels and 
causes earlier breakages. The main cause 
of corrosion is moisture. Protection 
against moisture during both storage and 
actual drilling is admirably provided by 
the SR treatment, a new exclusive Sandvik 
feature, given to Coromant integral steels. 
A thin but strongly adhesive layer protects both 
the wall of the flushing hole and the outer walls 
from corrosion. Unlike stainless steel having lower 
fatigue strength, the standard alloy drill steel does 
not decrease the diameter of the flushing hole, so 
retaining full and effective flushing and 
a maximum rate of drilling. 
Capable of giving high performances at lower drilling 
costs, Atlas Copco’s Sandvik Coromant integral steels, 
extension steels and detachable bits have become the 
world’: most widely used drilling unit. 

















Enquiries to: 


VULCAN TRADING CO. 
PRIVATE LTD. 


19, British Indian Street, Calcutta. 


Other Offices at: 
Bombay _Madras New Delhi 
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TYPE AO 15 Four starters and only one runner? 





The illustration is ridiculous, of course, 
TYPE SDO 15 but there’s a sort of moral to it: 


We too have a fine line of starters... 





Not the kind up there, but those alongside: 
the push-button type; the sort of starters 
you’re seeing more and more of in modern 
factories, workshops, mills etc. Ours is the 
famous H.K.S. line—a range of precision 
built, easily installed units which give contin- 
uous duty coupled with minimum servicing. 


: TYPE COB 15 
TYPE COB! 15 





STITT 


Manufactured by: 
HINDUSTAN KLOCKNER SWITCHGEAR PRIVATE LTD., BOMBAY I 


Sole Selling Agents in India: 


ARMSTRONG SMITH PRIVATE LTD. 


Gresham Assurance House, Sir P. M. Road, Bombay |. 
Post Box 787, Post Box 1618, Post Box 670, 
ort ol Rellabiy, CALCUTTA MADRAS NEW DELHI 





Quality Switchgear 
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PIN AND DISC INSULATORS 


according to BSS Standards and already 

approved in India will be supplied by the 

Foreign Trade Organisation of the German 
Democratic Republic: 


DIA-ELEKTROTECHNIK 
Berlin C-2., Liebknechtstrasse 14 


For further information, please contact the Representatives : 


Messrs. Easun Engineering Co. Ltd., 
5-7, Second Line Beach, Madras | 
Phone : 3946 Cable : EASUN Madras 
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SPECIAL NUMBER 
of 
INDIAN JOURNAL OF POWER & RIVER VALLEY DEVELOPMENT 


1. MADRAS STATE ELECTRICITY DEVELOPMENT—an authoritative reference 
publication covering all aspects of electricity development in Madras State. 


Contributors include : 
V.P. Appadurai, Chief Engineer, Electricity, Madras ; H. Raghavendra Rao; T.V.S. Warrier ; 
V.T. Arasu; Mohammad Ali and other officers of Madras Electricity Department. 


Date of publication : 
To be published on the occasion of the opening of the Periyar Hydro-Electric Project 
in August, 1958. 


PRICE : RS. 3/00 


Place your orders with : 


The Manager, 
INDIAN JOURNAL OF POWER & RIVER VALLEY DEVELOPMENT 
6/2, Madan Street, Calcutta 13. 

















BUMPER SPECIAL ISSUES OF INDIAN MINING JOURNAL 


“COAL INDUSTRY IN INDIA’’—carrying 45 Papers by leading authorities, read at the 
symposium on India’s Coal Industry organised jointly by the Geological, Mining and 
Metallurgical Society of India and Indian Mining Journa]. The articles provide a valuable 
and comprehensive survey of the coal industry in India. Price Rs. 7/8/- 


“COAL WASHING IN INDIA’’—carrying 23 Papers read at a symposium on Coal Washing 
organised by Central Fuel Research Institute. These contributions by experts in the field of 
fuel research make an almost exhaustive study on a high technical level of all — of coal 
washing in India. ice Rs. 5/- 
“ECAFE NUMBER” carrying articles on many important aspects of geology and minerals by 
officers of the Geological Survey of India—published in commemoration of ECAFE meetings on 
Geological Map and Mineral Resources Development of Asia and the Far East, held in Calcutta 
from Nov. 4 to 16, 1957. Price Rs. 5/- 


“MINERAL BENEFICIATION & EXTRACTIVE METALLURGICAL TECHNIQUES’’— 
carrying 57 Papers from eminent scientists and technologists read at a symposium held at the 
National Metallurgical Laboratory, Jamshedpur, from February 8 to 11, 1957. Price Rs 15/- 


Place your orders with : 
Manager 


INDIAN MINING JOURNAL 
6/2, MADAN STREET CALCUTTA-13 
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A new level of excellence 
in fan design 


Here is the fan that combines beauty, comfort, 
performance and durability that every one looks for. 
Orient Fan, replete with many features, is a technical 
masterpiece—a result of a new level of excellence in 
design and technique that is achieved by the vast 
funds of engineering ‘know-how’ accumulated over 
the years. 

Its pressure die cast, dynamically balanced rigid 
rotor, complete die cast casing, centreless ground 
shaft, stove enamelled paint are the reasons for its 
remarkable performance and incomparable finish. 

Here is the fan created by’ Orient’s highly skilled 
technicians backed by their modern designers, tool 
engineers and other specialists.to meet the exacting 
demand of the users all 
over the country and 
abroad, 


Years ahead in look 
and performance 





ORIENT GENERAL INDUSTRIES LTD. 
6 Ghore Bibi Lane, Calcutta-i! 


Distributors : 


M/s. Hindustan Dealers Ltd., 
54, Ezra Street, Calcutta. 
Telephone Nos. 34-1330 & 2084. 
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AEG 


ELECTRICAL ENGINEERING 


The AEG supply transformers for all oper- 
ating conditions to oll countries of the 
globe. AEG Power Transformers have low 
losses ond consequently low weight for 
their output. AEG on-lood tapchongers 
distinguish themselves by their reliable 
and robust design. 


Inherent operational sofety is a 
halimork of AEG Power Trans 
formers achieved in the course 
of seventy yeors’ tronsforme: 
engineering practice. 
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DODSAL PRIVATE LIMITED 


Mafatlal House, Backbay Reclamation, Bombay | 
Also at Calcutta & New Delhi 


Supplying to the 
ANDHRA ELECTRICITY DEPARTMENT 


AEG 


High Tension Air-blast Circuit Breakers, Power Transformers, Control and Relay Boards 
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P. F. FIRING 
(DRY ASH) 






P. F. FIRING 
(SLAG-TAP) 










FLY-ASH 
IN GAS 
LEAVING 
BOILER 
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REVOLUTIONARY 
SOLUTION 

TO THE FLY-ASH 
CYCLONE PROBLEM 


FIRING 





ASH 
OR SLAG 
COLLECTED 


IN FURNACE 





BABCOCK <YCLOWE FIRING 


OUTSTANDING advantage of the Cyclone furnace is the 

enormous reduction in quantity of fly-ash passing 
through the boiler. The major problems of ash collection 
and disposal and of stack emission are greatly simplified; 
while boiler efficiency and availability are increased by the 
reduction of slagging and deposits on the boiler surfaces. 
The Cyclone converts the ash to molten slag, which is 


quenched and easily disposed of. 


A Babcock development, the Cyclone furnace, after many 
years of research and full-scale service, is now established 
as one of the most effective methods of coal-firing power 


Highest boiler efficiency due to effici- 
ent combustion, cleaner boiler surfaces, 
and lower power consumption for coal 
preparation—since the coal need only 
be crushed or coarsely pulverized. 


Burns even poor grade, high-ash coals, 
at high combustion rates. 


Due to high ash recovery and simpler 
ash disposal and coal preparation, 
removes various causes of heavy main- 
tenance and shut-down ; so further 
improving boiler availability. 


station and large industrial boilers, with these further 


important advantages :— 


The coal is borne into the 
water-cooled refractory- 
lined furnace by a stream 
of high-velocity primary 
air and meets a tangential 
stream of high-velocity 
secondary air, forming a 
vortex of flame in which 
the fuel is completely 
burned, the hot gases 
passing into the boiler. 
The temperature in the 
Cyclone is high enough to 
liquefy the ash which 
clings to the walls form- 
ing a continuous coating 
of molten slag, which flows 
out of the furnace and is 
tapped into a water-filled 
tank. 








Enables greater evaporative capacity 
to be obtained in less total space. 
Smaller boilers, with less ash and 
dust-collecting plant and other auxili- 
aries, can be housed in less costly 
buildings. 


Ideally suited to simple, automatic 
combustion control. Safe in operation. 
Easily started up. Ignition stable 
under all load conditions. 


Flexible operation to meet wide load 
variations. Can be arranged for alter- 
native firing with oil or gas. 


Babcock & Wilcox Ltd. in the U.K. 
have under construction and on 
order, a number of C)clone-fired 
boilers for both power station and 
large industrial installations. 


BABCOCK & WILCOX OF INDIA (PRIVATE) LIMITED 


4, BANKSHALL STREET, CALCUTTA. 


16, QUEEN’S ROAD ESTATE, BOMBAY. 
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4 DIFFERENT 
EARTHMOVERS 


AT YOUR FINGER-T/PST 
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international 
Drott Skid-Shovel with exclusive 4 in 1 Attachment 


International Drott Skid-Shovel is the fastest, toughest, most versatile 
front-end loader in existence! When the unique 4 in | attachment is 
fitted in place of the standard bucket, the Drott is instantly convertible 
from the operator's seat to bulldozer, clamshell, bullclam or skid-shovel. 


Responsive Bulldozer Versatile Bullclam Big-capacity Skid-Shovel Many- purpose Clamshell 

















INTERNATIONAL construction EQUIPMENT 


Backed by  VOLTAS ) unrivalled service and spare parts organization 


VOLTAS LIMITED 
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Introduction 


India is considered an under-developed region, compared to 
many western countries. Even so it is comparatively much more de- 
veloped if we keep in mind the degree of development, or rather 
the lack of it, of many parts of Asia or Africa or even South America. 
But we have become so statistically or symbolically minded that we 
do not go behind the national averages and see how these are arrived 
at. 


Take for example the figures for the per capita consumption of 
electricity. While the all-India average is 25, there is great deal of 
variation between the different regions. The figure for Andhra State 
is barely 8 while its adjacent state of Mysore is represented by 60. If 
electricity consumption is considered as an index of economic 
development of a region, then obviously Andhra has a considerable 
leeway to make up, inspite of the fact that it has more than doubled 
its capacity in the last five years. 


Andhra is rather a new State. It has immense resources for 
power, both hydro and thermal. In addition, it is rich in minerals 
like iron ore, limestone, graphite, gold, barytes, copper, silver, mica, 
ferromanganese. Its agriculture in some parts is rich. In other 
rather drier regions, with irrigation waters, the potentiality is great. 


Above everything else its people are vigorous and virile. In short 
it has everything to make it as developed as almost any other part 
of India. What it needs most now is encouragement. Obviously those 
parts of India which are less developed due to historical reasons 
but which have all the natural resources for their potential growth 
need greater encouragement than before. Andhra has therefore 
certain claims that cannot be ignored. 


In the field of electricity planning and execution, the State does 
not lack leadership. Indeed some of the works already accomplished 
and some others planned well ahead and in detail provide evidence 
that it has a farsighted and courageous leadership. If the State has 
to progress fast, it is important that this leadership is encouraged 
and made full use of. 


The following contributions indicate in brief outline the nature 
of the potentialities for electricity, the various plans of development, 
the extent to which these have been accomplished and the role that 
electricity will play in the development of the State. 
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MACHKUND 


HYDRO-ELECTRIC PROJECT 


4 


hoe 





‘English Electric’ Cylindrical Balanced Valves have been specially chosen 
for use at the Machkund Power Station. Special advantages of 
these Valves are : close against any discharge—slam shutting impossible— 
low maintenance cost—require little space—operate quickly 
with absolute safety—readily accessible. 


“ENGLISH ELECTRIC’ 


TAKES PART IN INDIA’S DEVELOPMENT 
THe ENGLISH ELECTRIC Company Limitep 


(Incorporated in England. Liability of Members Limited) 
New Delhi Calcutta Bombay Madras Lucknow 


— SE Manufacturers of the famous ‘ENGLISH ELECTRIC’ CANBERRA Jet Bombers | = 


EEC.25A 














Power Resources in Andhra Pradesh 





Andhra Pradesh is well served with abundant 
water supplies by the large rivers, Godavari, the 
Krishna and the Pennar with their several tributaries. 
The Tungabhadra River which is the chief tributory 
to the river Krishna also flowsthrough Andhra Pradesh. 
The Western Ghats in the Penninsular India running 
as a continuous range along and close to the West 
Coast from where these rivers take their source 
recieve the most abundant supply of rainfall under the 
regular influence of the South West monsoon. How- 
ever, all the country eastwards of the summits of the 
Ghats has to send the rain water to the Bay of Bengal 
as the Western Ghats are nowhere pierced by rivers. 
Thus the Godavari taking its source at Triambak in 
the Western Ghats near Nasik, only 50 miles to the 
east of the Arabian Sea, draining a catchment area 
of 1,16,300 sq miles lying in Bombay, Madhya Pra- 
desh, Andhra Pradesh runs generally south-eastwards 
nearly 937 miles before falling into the Bay of Bengal. 
Similarly the Krishna taking its source at Mahabalesh- 
war in the Western Ghats, not far from the source of 
of the Godavari, runs over a distance of 775 miles on 
its way to the Bay draining a catchment area of 
97,050 sq. miles lying in Mysore, Bombay and Andhra 
Pradesh. The above two rivers and the smaller Pennar 
having catchment of 20,000 sq. miles traverse Andhra 
Pradesh and hold almost all the potential hydro power 
resources of the State. However, as only the reaches 
of these rivers in the plains, (i. e. after the rivers have 
descended from the Western Ghats) lie in Andhra and 
the Eastern Ghats contribute only a small number of 
tributaries getting their supply from the undependable 
north-east monsoon, scope for high-head hydro projects 
is very limited. Most of the potential water power has 
therefore to be derived from irrigation-cum-hydro 
electric projects involving large dams and reservoirs. 
The interests of irrigation will also generally require 
that the waters from these reservoirs should be re- 
gulated to suit irrigation needs with the result 
that not all the hydro-electric power that can be 
produced from these reservoirs will be firm or in other 
words the generating capacity will not be uniform 
throughout all the seasons, being higher during irriga- 
tion discharge and lower during irrigation closure. 


This leads to the question of firming up the difference 
in quantity of power that can be generated during the 
irrigation discharge and that during irrigation closure 
by installing thermal stations of adequate installed 


By B. R. SOMAYAJULU 


capacity. At present, there are three thermal steam 
stations in the Andhra area, one each at Visakhapatnam, 
Vijayawada and Nellore and one Station in Hyderabad 
and another at Ramagundam in Telengana area. The 
coal mines of Singareni will provide the requirements of 
fuel for thermal power production and other industrial 
as? mag These stations together with the 30 mW 
Nellore Thermal Station included in the Second Five 
Year Plan and the future super thermal station at 
Kothagudam may be made to work in coordination 
with large hydro electric stations and the seasonal 
power that may be available from the hydro électric 
stations firmed up. The power resources, some already 
in operation, some under construction and some under 
investigation, are detailed in the following paragraphs. 


Power Station in Operation 
Hypro ELEectric STATIONS 


(i) Machkund Hydro Electric Station 

The Machkund Hydro Electric Scheme is a joint 
venture of the Governments of Andhra Pradesh and 
Orissa, the capital cost and power benefits being 
shared in the ratio of 70: 30. Design, construction and 
operation of the station is the sole responsibility 
of Government of Andhra Pradesh according to the 
provisions of the Machkund Power Agreement between 
the states of Madras, now Andhra Pradesh and Orissa. 


This station was the first hydro electric station to 
be commissiond in the State. It harnesses the waters 
of the Machkund river, a tributary of river Godavari, 
near the Duduma falls where a fall of 850 feet is avail- 
able. The power site is situated about 125 miles by 
road from Visakhapatnam. The ultimate installed 
capacity is 114 mW. 


The first stage development which is completed 
consists of the installation of 3 generators of 17000 kW 
each. The station was inaugurated in August, ’55 by 
Rashtrapati. The station caters to the needs of Srika- 
kulam, Visakhapatnam, East and West Godavari, 
Kistna, Guntur and Nellore districts. ; 


(ii) Nizamsagar Hydro Electric Station 
The Nizamsagar Hydro Electric Power Station 








i 
| 
| 
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constitutes the first phase of power development on 
the Nanjira river, a tributary to Godavari. The station 
is situated below the intake works of Nizamsagar 
Reservoir. Three vertical type Kaplan turbines directly 
coupled to 5000 kW generators are installed. 


The station is interconnected with the Hussainsagar 
Thermal Station. Power from the station varies from 
3000 to 8000 kW depending upon the irrigation dis- 
eharges. 


(iit) Tungabhadra Hydro Electric Station 

The Tungabhadra Hydro Electric Scheme com- 
prises two stations, one at the Tungabhadra Dam 
and the other on the canal at Hampi. The ultima- 
te installed capacity will be 36,000 kW at each station. 


The first stage covers two units of 9,000 kW each 
at the Dam Power House, now in operation and three 
units of same capacity e2¢h at Hampi Power Station. 
The first unit at Hampi Power House was commission- 
ed in February, ’58. The Second unit is expected to go 
into operation, during March, ’58. The third unit 
which is yet to be ordered may be commissioned before 
the end of the Second Five Year Plan period. 


The Tungabhadra Hydro Electric Scheme is also 
a joint venture, the capital cost and power benefits 
being shared by Andhra Pradesh and Mysore in the 
ratio of 80:20. 


The Tungabhadra Hydro Electric Stations serve 
the districts of Anantapur, Kurnool, Cuddapah and 
Chittoor. 


THERMAL PowER STATION 


(t) Hussainsagar Thermal Station 

The Hussainsagar thermal station situated at Hy- 
derabad, is the oldest thermal station in the State. 
The station caters mainly to the power needs of the 
twin cities of Hyderabad and Secunderabad. The 
aggregate installed capacity at the station, including 
the two diesel generating sets of about 1000 kW each, 
is 25,000 kW. The sets are old and the safe effective 
station capacity is only about 15,000 kW 


(ii) Vijayawada Thermal Station 

' The Vijayawada Thermal Station with an installed 
capacity of 12,000 kW was the mainstay in the Andhra 
area until the Machkund Hydro Electric Station was 
commissioned in August, ’55. This power station will 
serve as a standby to the Machkund Hydro Station. 


(tit) Visakhapatnam Thermal Station 

This station situated near the Visakhapatnam 
Harbour, has an installed generating capacity of 
6,750 kW. With the advent of the Machkund Hydro 
Electric Station, the Visakhapatnam Thermal Station 
will act as a standby in the coastal districts in con- 
junction with the Vijayawada Thermal Station. 


(iv) Nellore Thermal Station 

The station was established in 1950 to afford supply 
of power mainly to the Nellore District. The station 
comprises two units of 2500 kW capacity each. 


Ever since supply from Machkund Hydro Station 
was extended upto Nellore, the station was kept as 
a standby in this area. 


(v) Ramagundam Thermal Station 
The Ramagundam Thermal Station situated in the 


Karimnagar District of the Telengana area, was 
completed in the year 1957. Three units of 12,500 
kW capacity each were commissioned. The scheme 
was originally conceived to cater to large industrial 
installations expected to come up in the vicinity of the 
station. Now that the load prospects in the vicinity 
of the station are found to be not as expected, arrange- 
ments are on hand made to utilize the power availa- 
ble at other load centres by constructing the necessary 
grid transmission lines and substations. This station 
will be shortly interconnected with thermal station 
at Hyderabad. 


(vi) Diesel Stations 

Before the grid network was established and before 
the major power stations like Machkund and Tunga- 
bhadra were commissioned, a numberof pilotornursery 
diesel stations were established in the erstwhile Andhra 
State area to stimulate load growth. The aggregate 
capacity of the diesel stations was about 15,000 kW. 
To most these places gird supply in now extended 
and these diese] stations have been shut down. 


All the existing power stations, hydro and thermal 
feed into a state wide grid. The grid map of the 
Andhra Pradesh is appended. 


Power Stations under construction 
Hypro Etecrric Stations 


(i) Machkund Hydro Electric Station-II stage 

The second stage of power development of the 
Machkund river comprises installation of three more 
units of 21,250 kW capacity each. Erection of the 
machines is in progress and is expected to be completed 
before the end of 1958-59. 


(it) Tungabhadra Hydro Electric Scheme-II stage 

Under the second stage two units at Dam Power 
House and one more at Hampiall of 9000 kW capacity 
each are provided for. Work on the installation of two 
units at Dam Power House and one at Hampiis expect- 
ed tobe taken up and completed during the second 
Five Year Plan period. 


(itt) Upper Sileru Hydro Electric Scheme. 

The Upper Sileru Hydro Electric Scheme utilised 
the tail waters of Machkund Power Station at a place 
called Guntavada. Detailed investigation of the scheme 
had been completed and the scheme report is finalised. 


Two 60,000 kW sets will be installed under the first 
stage and the estimated cost of head works and 
power station is only Rs. 6.0 crores. 


This is a simple and economical project. It is the 
cheapest post—War hydro electric project in India, 
the cost per kW installed being only about Rs. 600. The 
first stage of this scheme is proposed to be taken up 
and completed during the second Five Year Plan 
period. 


The ultimate installed capacity of the Upper Sileru 
Hydro Electric Power Station will be 300 mW. 


THERMAL PowER STATION 


(t) Nellore Thermal Station 
The Tungabhadra project is an essentially irrigation 
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Name of Power Stations 





Existing (Hydro) 
Machkund 
Nizamsagar 
Tungabhadra Dam 


Total. . 


(Thermal) 
Hyderabad 
Nellore 
Vijayawada 
Visakhapatnam 


Total. . 


Under Consrtuction (Hydro) 
Hampi 
Upper Sileru 


Total. . 


(Thermal) 
Ramagundam 


Bulk Supply Purchase 
Chittoor from Madras 


Total. . 


Future (Hydro) 


Devanur 
Lakshmipuram 
Lower Sileru 
Nagarjunasagar 
Pulichintala 
Ramapadasagar 
Siddeswaram 
Singareddi 

Sri Sailam 
Inchenpalli 


((Thermal) 
Kothagudem (Pit head station) 


Installed capacity in kW 














Present Ultimate 
51,000 1,14,750 
15,000 15,000 
18,000 36,000 
84,000 1,65,750 
22,250 22,250 

5,000 35,000 

12,000 12,000 

6,750 6,750 

46,000 76,000 

Initial Uli 

18,000 36,000 

1,00,000 3,00,000 

1,18,000 3,36,000 

37,500 77,500 
3,400 
3,400 

: 42,000 

3,10,000 

4,00,000 

3,00,000 

20,000 

1,72,000 

1,560,000 

1,45,000 

2,70,000 

5,00,000 

90,000 





















INSTALLED CAPA- 





















Ss. NAME .OF 
> [CITY INCLUOIN 
ng | POWER STATIONS STAND OYE 2. 
Bela tS PRE SENT] ML TIMATE! 
1. | MACHKUND 51,000 
2. | NIZAMSAGAR 15,900] 15, 
3.] TUNGABHADRA GAM ©} 36,00¢ 
TOTAL.. 4.005) 3.756 
: (Tyee) 
4. |] WYOSRABAD , 22,250 
2.) NELLORGS 5,000] 86,000 
3.) VIJAYAWADA 12,000] 12,000 
41 VISAKHAPATNAM 
vor. | 26.500 | 76.008 
INITIAL, [ULTIMAT! 
py eee 18,000] 36.00% 
UPPER SiLBRU |1,00,000] 2,00, 00¢ 
: TOTAL... |, 1© 000] 256,000 
Crueeman) 
1. / RAMAGUNDAM 37,500| 77.500 
BULK SUPPLY PURCHASE 
L.CHITTOOR FROM MaDRAs $,404 
2] HINDU PUR FROM Mysore 
TOTAL... 
eat | Pewance 
IN KW. F 
tL. Joevanur 42,000 | 
2ILAKSHMIPURAM 3,10 ,000 J 
S.|/LOWER SILERQU 3,00,000 
41 NAGARJUNASAGAR 3,00,000 
S.J PULICHINTALA 20,000 
6 | RAMAPADASAGAR 1.72,000 
4] SIOOR SWARAM 1, 50.000 
SINGARE DO! 1,45.000 
SRISAILAM 2,70,Cc00 
10] INCNRNPALLI 5.00,000 
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project and power generation is dependent on irriga- 
tion discharges. During the irrigation period about 
58 mW may be developed. During the irrigation 
closure period this capacity comes down to about 32 
mW. This difference of about 26 mW is therefore to be 
firmed up. Two turbosets of 15,000 KW each are 
proposed to be installed at the Nellore Thermal Station 
to firm up the seasonal power of the Tungabhadra 
Hydro Electric Stations. The works at the Nellore 
Thermal Station are proposed to be taken up during 
the Second Five Year Plan. 


Power Station under investigation and detailed survey 


(i) Lower Sileru Hydro Electric Scheme 

This is purely a power scheme on the Sileru river 
utilising the regulated power discharges from Upper 
Sileru Hydro Electric Scheme. The scheme issituated 
in Bhadrachalam Taluk in East Godavari District. 


The Lower Sileru Scheme envisages power genera- 
tion of the order 400,000 kW at 60% L. F. at a total 
head'of about 800 feet by the contruction of a diversion 
dam. 


(it) Devanoor Hydro Electric Scheme 

This is a scheme for utilising the water of river 
Manjira above Nizamasagar reservoir. It is a multi- 
purpose project involving irrigation, power generation 
and water supply to the twin cities of Secunderabad 
and Hyderabad. The power generation will be of the 
order of 42 mW. 


Future Power Schemes 
Hypro E.Lrotric STaTIONS 


(t) Siddeswaram Scheme 

This is.a multipurpose project, power generation 
being part of the scheme. The scheme is mainly for 
irrigation purposes and envisages the construction ofa 
dam across Kistna river and is situated in Kurnool 
district. About 1,50,000 kW at a head of 100 feet is 
feasible under this scheme. 


(it) Srisailam Scheme 

This is purely a hydro electric scheme on Krishna 
river down stream of Siddeswaram Project. The 
scheme envisages construction of a dam at Srisailam 
across river Krishna and utilises a head of about 
180 feet to generate about 2,70,00 kW of power. 


(itt) Nagarjunasagar Scheme 

This is a part of the multipurpose Nagarjunasagar 
project under executon. Power generation is envisaged 
by utilising an average head of 310 feet built up by the 
construction of Nagarjunasagar Dam across the 
Krishna river. The ultimate installed capacity of 
the power station is expected to be 300,00 kW. 


Seasonal power may also be generated by utilising 
the drops in the irrigation canals. An installed capacity 
of 60,000 kW is envisaged. 


(iit) Puluchintala Scheme 

This is mainly an irrigation project and envisages 
construction of a dam across Krishna river downstream 
of Nagarjunasagar dam. It is estimated that firm power 
to the extent of about 20,000 kW and a seasonal 
power of about 35,000 kW may be developed under 
this scheme. 


(wv) Inchenpalli Scheme 

This scheme enivsages construction of a dam on 
river Godavari at longitude 80°-20’ E and latitude 18°- 
38’ N where it runs through a gorge. The proposed 
dam is for storing 549 TMCFT of water at a full re- 
servoir level of plus 370 and regulate the discharge 
of about 37,500 cusces at a gross head of 120 feet for 
power generation of about 500,000 kW. 


(v) Singareddi Scheme 

This is purely a hydro electric scheme on Godavari, 
downstream of the proposed Inchenpalli reservoir 
and depends for its supplies on the regulated tailrace 
discharges from Inchenpalli to generate about 1,45,000 
kW at a head of about 35 feet. A dam will be con- 
structed at about longitude 30°-44’ E and latitude 
18°-6’ N. 


(vi) Laxmipuram Scheme 

This is also a purely hydro electric scheme on the 
Godavari and depends for its water supply on the 
regulated discharges from Inchenpalli and Singareddi 
Stations. A power potentialof 310,000 kW is estimated 
at a head of about 75 feet. 


(vit) T'ungabhadra High Level Canal Scheme 

The High Level Canal drops by about 250 feet near 
Unavakonda in Anantapur district. The power 
potential is estimated as 30,000 kW seasonal. 


THERMAL POWER SCHEMES 


(+) Kothagudem Thermal Scheme 

This will be a super thermal station situated very 
near the collieries. The station will be worked econo- 
mically in conjunction with the hydro stations. The 
installed generating capacity may be about 90,000 kW 
and the capital cost may be of order of Rs. 10. 0 crores. 
The scheme may come up in the third Five Year Plan 
period. The total coal reserves at Singarani colleries 
are estimated at 1000 milliontons. The present output 
is about 15 lakhs tons per year. It is expected that 
this yield will be increased by developing the colleries 
further. 


Statement No. 1 enclosed gives the power potential 
of Andhra. Pradesh present and future. 


Progress of Industrial Development in relation to 
Electricity . 
Considerable scope exists for development of heavy 
industries as well as cottage industries in Andhra 
Pradesh. While the power is quite essential for the 
starting and development ofindustries, the availabili- 
ty of cheap hydro electric power by itself can stimulate 
industrial development. The more important of 
industries in Andhra Pradesh are ; 


(1) Ferromanganese Factory at Garividi requiring 
ultimately 25,000 kW of power. 


(2) Caltex Oil Refinery at Vizag. already consuming 
power to the extent of about 5000 kW. 


(3) Coal Mines at Kothagudam and. Bellampalli. 


(4) Cement Factories at Vijayawada, Tadepalli and 
Mancherial etc. 


(5) Oil Mills (There are a number of Oil mills par- 
ticularly in the Rayalaseema area). 





(6) Textile and ginning. 

(7) Sugar factories. 

(8) Paint Industry. 

(9) Tobacoo processing and manufacture of Cigarettes 
(10) Jute Mills at Chittivalasa and Nellimarla. 
(11) Paper (Rajamundry and Sirpur) 
(12) Ship building. 


With a first class harbour at Vizag and a number of 
minor ports at Kakinada, Masulipatam etc., with 
great rivers like the Godavari, the Krishna, the Pennar 
and the Tungabhadra and reasonable road and rail 
communications, Andhra Pradesh lends itself to judici- 
ous combination of road, rail, canaland coastalshipping 
transport which is essential for industrial development. 


The Mica Mines at Gudur can be modernised and 
developed on a sound and economic lines when cheap 
power is extended to the area. 


Other available minerals deposits of considerable 
economic value which can be exploited are: Iron 
Ore, Limestone, Graphite, gold, coal etc. In the Rayala- 
seema there are deposits of barytes, calcium, copper, 
zine, gold, silver etc. 


Large bulks of load have come up to the north of 
Ramagundam Power Station in Teleingana area. 
These are for Cement, Silk, Paper and Coal industries. 


In spite of the immense mineral wealth in Andhra 
Pradesh the existing development has not been appre- 
ciable. 


Continued from page 9 
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Demands for agricultural pumping is also growing 
rapidly. There is a large demand for power for small 
scale industries particularly in the rural areas. 


Conclusion 

The per capita consumption of electricity which 
is a recognised index of the economic develop- 
ment of any country is only about 8 units in 
Andhra Pradesh. This figure is very low compared 
with the all India figure of about 25 units and those 
of the neighbouring States of Madras and Mysore 
which are about 30 and 60 units respectively. Out of 
the total number of towns and villages viz., 26,000, 
only about 1,200 have so far been electrified. The 
above factors indicate the backwardness of the State 
in the matter of electrical development and the leeway 
that has yet to be covered. 


Andhra Pradesh is one of the largest States in 
India. As stated already, it has considerable mineral 
resources. The State has reasonably good communica- 
tions. Two large rivers, Krishna and Godavari flow 
through this State. With a population of 31. 26 millions 
and an area of 106 thousand sq. miles, the State poss- 
esses all the prerequisites for industrial and economic 
development. The reasons for this present beackward- 
ness is mainly the lack of cheap electric power. This 
factisemphasised by the load survey recently carried out 
and finalised by the Central Water and Power Commis- 
ion which estimated a power shortage of over 60 mW in 
the Andhra Pradesh by 1960-61. The review of the 
power resources in Andhra Pradesh puts the power 
potential at about 3000 mWs of which only 6.5 per cent 
is so far developed. 


It is therefore left to the State authorities concerned 
to develop the available abundance of natural re- 
sources and lead the State in the near future to the 
place it deserves amongst the progressive States 
of India. 


Electricity Development in Andhra Pradesh. 


prerequisites of industrial developmentare in plenty. 
It has considerable mineral resources. 


Through the spread of cheap electricity into the 
rural areas for agriculture and small industries, and 
to urban areas for medium and heavy industries, 
Andhra Pradesh shall march ahead in the field of 
socio-economic development. 


During the first Five Year Plan in the Andhra 
Area the capital expenditure, the length of the trans- 
mission lines constructed, the installed generating 
capacity have all been doubled. The revenuealso has 
been doubled. Rural electrification was given special 
importance and the number of villages -lectrfied has 
been increased from 300 to 681 and thus more than 
doubled. 


Under the State Re-organisaton Act 1956, the Hy- 
derabad State has been divided into Telangana, 
Karnataka, and Marathwada regions. The Telangana 
area comprising nine districts was integrated with the 
erstwhile Andhra State to form a State of Andhra 
Pradesh on 1-11-1956. Coal reserves of Telangana 
are placed at over 1,000 million tons. The power 


development in Telangana area prior to commence- 
ment of the second Five Year Plan is more or less 
restricted to the Hyderabad and Secunderabad cities 
and development in the moffussil is practically nil. 


Out of the 16,000 towns and villages in the Andhra 
area only about 1,000 towns and villages have been 
electrified so far. In the case of Telaagana area, th: 
present position is worse ia as much as only 35 towns 
and villages were electrified out of the 10,000 villages 
and towns in the area. The per capita consumption in 
the Andhra Pradesh is only 8 at present. 


Although considerable progress has been achieved 
during the first Five Year Plan period in the matter of 
electrical development, the above figure indicate the 
backwardness of Andhra Pradesh in the matter of 
rural electrification and necessity for broad-based 
power development programme to be launched 
in the neac future. With the integration of the Telan- 
gana region with Andhra a co-ordinated programme of 
power development became essential. An integrated 
grid for Andhra Pradesh as a whole is evolved 
with a view to ensure a co-ordinated power develop- 
ment in the State. The map contains the Andhra 
Pradesh grid as now envisaged. 








Electricity Development in Andhra Pradesh 





The integrated development of Water and Land 
resources is vital for the economy of the country 
or State. Such programmes demand high priority. 
Electricity, especially, has a key role in the socio- 
economic uplift of any state. The per capita con- 
sumption of Electricity has thus come to be univer- 
sally regarded as an index of the economic develop- 
ment of any State. 


26th January 1958 marks the end of the first 10- 
year period since India became a Republic. The 
review of progress in retrospect in the sphere of elec- 
trical development is gratifying, considering the stage 
at the time of achieving independence. The same can 
be said of the State of Andhra Pradesh. The first 
Five Year Plan of Power Projects of Andhra Pradesh 
consisted of the first Five Year Plan of the former 
Andhra State as modified after the formation of 
Andhra State on 1-10-1953 providing for an outlay of 
Rs. 25.53 crores and the first Five Year Plan of the 
Telengana Area (of the former Hyderabad) providing 
for an outlay of Rs. 2.98 crores on Power Projects. 


The per capita consumption of electricity, which is 
a recognised index of economic development of any 
country is only, about 8 units in the Andhra Pradesh. 
This figure is very low when compared with the all 
India figure of about 20 units. Andhra Pradesh is one 
of the largest States of India. It has considerable 
mineral resources. Two large rivers, Krishna andGoda- 
vari, flow through the State. The State has reason- 
ably good communications. It can be seen there- 
fore that all prerequisites for industrial and economic 
advancement exist in the State. The reason for its 
present backwardness is mainly lack of cheap elec- 
tric power. This is emphasised by the load forecast 
of Andhra Pradesh, as finalised by the Central Water 
and Power Commission which has estimated a power 
shortage of about 70 mW in Andhra Pradesh by 1960- 
61. There is therefore vast scope for development and 
utilization of cheap hydro electric power in the area. 


Achievements under the First Five Year Plan 


ANDHRA AREA 


The Andhra State was formed on 1-10-1953 (i.e.) 
in the middle of the first Plan period. 


Progress during the first half of the Plan period in 


the Andhra State area of the composite State was 
slow. Inthe second half period in the new Andhra 
State the lee-way was made up. The Plan was fully 
implemented and targets fully realised and some 
exceeded. 


Statement I shows the position at the beginning of 
the Plan period and progress achieved under the Plan. 


Capital Expenditure 

The capital expenditure during the first two years 
was of the order of Rs. 3} crores per annum. During 
the second half, the scale of annual expenditure was 
nearly doubled. The shortfall in the initial years in 
the composite State was thus made up in the second 
half in the new Andhra State. The total expenditure 
has even slightly exceeded the Plan amount. 


Machkund Hydro- Electric Scheme 

This is the first hydro electric project so far under- 
taken in Andhra State. Itis a joint venture of Andhra 
and Orissa Governments, the capital outlay and 
power being shared in the ratio of 70:30. The cost of 
the joint works is about Rs. 13} crores. Transmission 
lines are the concern of individual States. The cost 
of the Andhra transmission scheme is about Rs. 10 
crores. The ultimate capacity of the Machkund Sta- 
tion is 1,14,750 kW half of which is installed under the 
first Plan period. The project site is 130 miles away by 
road from Visakhapatnam, the road passing through 
difficult terrain. Labour had to be imported on large 
scale. Weather conditions restricted working period 
to 9 months in a year. Besides these natural diffi- 
culties, there was serious dislocation and delay 
in the supply of penstocks. By strengthening the 
road transport organisation, accelerating the construc- 
tion programme and doubling the erection personnel 
and by working round the clock these difficulties were 
overcome and the commissioning of the first generator 
(17,000kW capacity) could be advanced by about one 
year. The scheme was inaugurated by Rashtrapati 
on 19-8-1955. 


Tungabhadra Hydro-Electric Scheme 

Tungabhadra Hydro Electric Project is also a joint 
venture. The capital cost and power benefits are to be 
ultimately shared by Andhra and Mysore in the ratio 
of 80:20. The common works comprise two generating 
stations, one at Tungabhadra Dam and the other on 
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the canal at Hampi, each with an ultimate capacity 
of 36,000 kW, of which 18,000 kW each is under 
installation. The cost of the joint works including the 
transmission line upto Bellary is about Rs. 7-2 crores. 
The execution of the common works is under the con- 
trol of the Tungabhadra Board. The construction 
programme in the Tungabhadra Hydro Electric Project 
also is considerably accelerated and the first generating 
unit in the Dam Power House was commissioned in 
January 1957. 


Installed Generating Capacity and Load: 

Installed generating capacity at the beginning of 
the first Plan was only about 21,000 kW compri- 
sing 16,000 kW of steam and 5,000 kW of diesel 
generating sets. At the end of the Plan the installed 
capacity increased to 62,000 kW comprising 24,000 
kW of hydro, 24,000 kW of steam and 14,000 kW of 
diesel generation. The aggregate load demand increas- 
ed from 14,500 kW at the beginning to 32,000 kW at 
the end of the plan. 


Revenue 

By adopting a system of staggering and other restric- 
tions and controls, the available resources of power 
were utilised for the maximum benefit. The revenue 
from electricity grew from Rs 40 lakhs at the begin- 
ning to about Rs. 168 lakhs at the end of the Plan. 


The Andhra Grid 

At the beginning of the plan there were in Andhra a 
few small scattered and isolated steam-and diesel 
stations with an aggregate mileage of about 2,900 
of H. T and L. T. lines. About 2,900 miles of H.T. 
and L.T. Lines have since been added, thus doubling 
the aggregate length. There is now a grid in Andhra 
covering the whole length from the Orissa border in 
the north to the Mysore border in the west. The grid 
is operating at 132 kV upto Vijayawada and at 66 kV 
thereafter. This is enabling the hydro and thermal 
stations to be operated in a co-ordinated manner 
insuring overall economy. It can now be said that any 
consumer in Andhra small or big, situated anywhere, 
will get the supply he requires in the time he can get 
himself ready. 


Tariffs 

There wasa multiplicity of the tariffs in different 
regions in Andhra. This was due to different tariffs 
applicable to different steam and diesel thermal sta- 
tions, acquired licensee areas, and areas where purch- 
ased bulk power was distributed. The tariffs were 
rationalised and simplified in number and made appli- 
cable throughout the State. This is calculated to 
spread the burden on consumers evenly and make for 
rapid development of agriculture and industry all 
over the State. 


Rural Electrification 

Rural electrification has a special significance to 
our country and particularly to Andhra. Electricity is 
not a mere smenity but a modern economic tool. It must 
be made available to all our villagesto improve rural 
economy and ensure balanced development and to 
prevent concentration in urban areas. Only 200 
towns and villages were electrified in Andhra in the 12- 
year period preceding the first Plan. By extending 
the grid lines into rural areas, by installing small 
pilot diesel stations in the remote areas and by adop- 
ting all economies, by manufacturing rural line materi- 
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als, specisl efforts are made in the matter of rural 
electrification. About 476 additional towns and 
villages electrified during the Plan period, bringing 
the total to about 681. The number of agricultural 
pump sets and rural industries increased from 620 and 
350 at the beginning of the Plan to 4300 and 3800 res- 
spectively at the end of the Plan period. 


Acquisition of Licensee’s Undertakings 

Rural Electrification is as a rule generally expen- 
sive and unremunerative. It is to be pursued only on 
grounds of national policy by subsidising in one form 
or another. Licensees who are profit-minded cannot 
be expected to give any special attention to rural 
electrification. Furthermore certain licensees were 
inefficient and unprogressive. A policy of nationalisa- 
tion of licensee undertakings was therefore adopted 
and necessary legislation enacted. 


Acquisition of licensee undertakings hasbeen taken 
in hand. 


Per Capita Consumption 

The per capita consumption of electricity in Andhra 
at the beginning of the first Plan was 2.5 units. This- 
increased tonearly8 at the end of the first Plan period. 


TELANGANA AREA 


Nizamsagar Hydro- Electric Project 

The Nizamsagar Hydro-Electric Power Station con- 
stitutes the first phase of power development on the 
Manjira river, a tributary of the river Godavari, 
in Hyderabad State. 


The Nizamsagar Reservoir which was completed in 
1929 has a storage capacity of 29,700 m. Cft. Utiliging 
the head available due to the drops and the variable 
head in the dam, a powerstation has been coustructed 
below the head sluice. The total head varies from 65’ 
to 35’. 


Three vertical type Kaplan Turbines directly cou- 
pled to 5000 kW generators are installed. Power is 
transmitted to Hyderabad by a double circuit 66 kV 
transmission lime, about 64 milesin length. 


The power station is interconnected with Hussain- 
sagar Thermal Station, at Erragudda sub-station. The 
power house was completed in the Plan period, and 
power is being delivered to Hyderabad. 


Ramagundam Thermal Scheme 

The Ramagundam Thermal Power Scheme was 
originally started under the Godavari Valley Develop- 
ment schemes. Among the various schemes, under the 
Gedavari Valley, it was decided to first instal a power 
station at Ramagundam on Kazipet-Balharshsh line 
of the Central Railway. 


Work was taken up on the power station designed 
to have an installed capacity of 37,500 kW. A major 
portion of the work has been carried out during the 
first Five Year Plan period. 


By the end of the first Five Year Plan period the 
boiler plant and the 3 turbo-alternators were fully 
erected. The switchgear is mostly installed. The 
cooling tower is almost complete except the Central 
feed. The pumping scheme for pumping water from 
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Godavari to the power station is also nearly completed. 
The boilers were ready for tests. 


The Power generated will be distributed over an 
area of 4000 sq. miles covering nearly five districts 
and twelve talugs. Work is on hand for the construction 
of nine major sub-stations on the 66,000 volts line. 


Important industries like cement and coal will be 
taking power from this power station. In order to 
make the people electricity conscious and to build 
up load, five nursery power stations have been started 
and power is being supplied from diesel generating 
sets at Mancherial, Azamabad, Peddapalli, Karim- 
nagar and Mulug. The return will not only be in the 
shape of sale of electricity but also in the shape of 
increased employment, better living conditions and 
increased agricultural production. 


The transmission and distribution systems consist 
of : 
(i) One 125 miles double circuit 66 kV line running 
from Ramagundam to Hyderabad, supplying power 
on the way at Peddapalli, Karimnagar and Siddipet. 


(ii) One single circuit 66 kV line running from 
Ramagundam via. Peddapalli and Jamikunta to 
Hanumakonda. 


(iit) One double circuit 66 kV line running from 
Ramagundam to Mancherial with provision for exten- 
sion upto Sirpur-Kagaznagar. 


(iv) A number of sub-transmission and distribu- 
tion lines and sub-stations. 


The progress to the end of the first Five Year Plan 
period was that the distribution lines at 5 centresand 
nearly 66 miles of Tower line. have been completed 
with a number of sub-transmission lines also. The 
progress was handicapped due to necessary materials 
given under the Colombo Plan Aid having been 
delayed considerably and due to difficulty in getting 
materials like steel supports for the distribution lines. 


Rural Electrification 

An amount of Rs. 47.5 lakhs was given as a loan to 
composite Hyderabad State Government by the 
Central Government for the year 1955-56 for the elec- 
trification of 17 towns and villages under the scheme 
of expansion of power facilities. To improve employ- 
ment opportunities of this department amount Rs. 
27 .lakhs was apportioned to Telengana area. Due to 
long delivery period for line materials and generating 
plant no expenditure was incurred. The expenditure 
upto end of March, 1956, was negligible. Thus an 
amount of about Rs. 27:0 lakhs spilled over into second 
Five Year Plan. 


Second Five Year Plan Power Project 
ANDHRA AREA 
The second Five Year Plan power projects for 


Andhra area envisage an outlay of Rs. 21. 66 crores. 
(vide Statement II). 


It Provides for 
(i) Installation of the balance 3 (21,250 kW 
capacity) generating sets at Machkund. 
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__ (it) installation of the balance 4 (9,000 kW) generat- 
ing sets at Tungabhadra—two at the Dam and two at 
the Hampi Power Houses. 


(tit) installation of a 30,000 kW thermal station at 
Nellore to firm up the seasonal power at Tungabhadra 
and stabilize the grid supply ; 


(tv) electrification of additional 820 villages, and 


(v) preliminary work on the Upper Sileru Hydro 
Electric Scheme under a small provisionof Rs.50lakhs. 


There Works will : 
_ (a) bring into operation additional installed generat- 
ing capacity of 130,000 kW ; 


(6) increase the peak load by 80,000 kW bringing it 
up to 118,000 kW ; and 


_ (c) crease the revenue by Rs. 1.47 crores, bring- 
ingitupto Rs. 4.0 crores per annum. 


The per capita consumption will increase from 8 to 
20 units. These and other targets are shown in State- 
ment IIT. 


TELANGANA AREA 


(i) Ramagundam Thermal Power Shceme 

A sum of Rs. 13.05 lakhs has been provided in the 
second Five Year Plan for the completion of the 
Ramagundam Thermal Power Station. 


It is proposed to increase the steam generating ca- 
pacity of the station by the addition of one boiler 
150,000 Ibs. per hour capacity aud a cooling tower. 
A sum of Rs. 38.20 lakhs has been provided for this 
scheme in the second Five Year Plan. 


In order to cater the needs of the large industrial 
concerns coming up in the Mancherial Bellampalli 
regions, it is proposed to erect a 66 kV double circuit 
transmission line from Ramagundam. A sum of 
Rs. 19.20 lakhs has been provided for the purpose in 
the second Plan. 


(ii) Nizamsagar Hydro-Electric Schemes 

A sum of Rs. 17.10 lakhs has been provided in the 
second Five Year Plan for the completion of this 
scheme. 


(iii) Devanoor Hydro Electric Project:— 

In the first stage only the construction of a dam 
across the river Manjira at Devanoor is proposed. The 
construction of a dam at Devanoor provides a conti- 
nuous discharge of 12,000 cusecs into Manjira river 
and thereby raises the firm capacity of the Nizamsagar 
Station, from 2000-3000 kW to 8000-10,000 kW. 
A sum of Rs. 220 lakhs has been provided for this 
scheme during the second Five Year Plan. 


(iv) Re-organisation of Hyderabad & Secunderabad 
City Electricity network 

With the proposed interconnection of Ramagundam 
Thermal Station and the Nizamsagar Hydro Station 
with Hyderabad, it is essential to re-organise the city 
distribution system. Arrangements have to be made 
to errect the distribution sub-stations and lay a ring- 
main to distribute the additional power in the city. 
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For this work an amount of Rs. 85.50 lakhs has been 
provided in the second Five Year Plan. The system 
includes establishment of key sub-stations, 33 kV 
ringmains, remodelling of city distribution system 
to 6.6 kV and a provision for an additional boiler and 
switchgear at Hussainsagar power station. 


(v) Rural Electrification Scheme 

The Scheme provides for the installation of small and 
medium size diesel power stations and extentions 
from the existing power stations at various towns 
and villages in different parts of the Telangana region 
where at present there is hardly any electrification. 
The scheme envisages electrification of 37 towns and 
villages at a cost of Rs. 70.9 lakhs under the second 
Five Year Plan. However by a readjustment between 
the plan amounts for the different schemes it is now 
programmed to electrify about 207 towns and villages 
in the second Five Year Plan period. 


(tv) Investigation of Projects 

A sum of Rs. 3.80 lakhs has been provided in the 
second Five Year Plan for the investigation and 
survey of hydro electric projects in the Godavary 
Valley Basin. 


Progress during the year 1956-57 and Programme for 
the years 57-58 and 58-59. 


ANDHRA AREA 


Machkund Hydro- Electric Scheme 

During the year 1956-57 the third generating unit 
of 17,000 kW capacity relating to the first stage was 
commissioned in June’56. Orders for the Second 
Stage machinery (4th, 5th machines under the spill- 
over scheme and 6th machine under the new scheme 
each of 21,250 kW capacity) were placed and civil 
works associated with their installation taken up. 
The Jalaput Dam is 70% completed by the end of the 
year 1956-57. During the year 1957-1958 and 58-59 
Jalaput Dam and other civil works will be completed. 
The machines will be received during the year 1957-58 
and will be erected during the years 1957-58 and 
58-59. All the three machines will be commissioned 
before the end of the year 1958-59. 


Tungabhadra Hydro- Electric Scheme 

The first generating set of 9,000 kW capacity at 
the Dam Power House was commissioned in January 
1957. The second unit was commissioned in May 1957. 
Tne Hampi Power House building has been completed 
in 1956-57. The other works like the formation of the 
forebay, erection of penstocks and erection of balance 
machinery was in progress. Before the end of the year 
1957-58, the first and second generating units 9,000 
kW capacity each are expected to be commissioned 
in Hampi Power House. Orders for the balance 
generating machinery will be placed during the year 
1957-58 and work connected with the installation of 
these machines is expected to be taken up in the year 
1958-59. 


Sileru Hydro- Electric Scheme 

Machkund river in its lower reaches is called ‘Sileru’. 
Hydro-electric generation is possible at two sites on 
the river where the river drops down by about 400’ 
and 650° respectively. The ultimate power potential 
at both the sites is over 600 mW. Development of 
Upper Sileru will be first taken up. 


Only a small provision is made for the scheme in 
the Second Five Year Plan towards detailed investiga- 
tions and preliminary works. Aerial survey and 
detailed investigations have been completed. 


The scheme has been properly investigated and 
recently’ finalised in consultation with the Central 
Water and Power Commission. 


The Upper Sileru Hydro Electric Project— 
first stage is unique in Andhra _ Pradesh 
combining in itself several advantageous features 
such as economy, simplicity, high remunerative 
character, utilisation of existing released resources of 
construction machinery, experienced personnel and 
organisation and minimum foreign exchange. The 
Upper Sileru Hydro Electric Project—first stage is a 
vital and urgent necessity for Andhra Pradesh, 
120/100 mW of installed generating capacity can be 
achieved for a capital investment of only Rs. 6 crores 
which works out to about Rs. 600 for a kW of firm 
power. The post-war projects in India are costing 
from Rs. 1000 to over Rs. 2,000 for kW installed. 


Rural Electrification 

In view of the special significance of rural electrifica- 
tion in the State, special efforts are being made inthis 
direction. 240 villages have been electrified during 
the year 1956-57. The programme for 57-58 and 58-59 
is to electrify another 200 villages in each year. 
Electricity supply will be extended to the following 
bulk loads : 


(i) Caltex Oil Refinary at Visakhapatnam 5000 kW 
(it) Ferro Manganese Factory at Garividi 
25,000 kW 
(iit) Andhra Cement Co., Vijayawada 
additional load. 


(iv) Krishna Cement Co., Additional 
load 


(v) Nagarjunasagar construction works 
3000 to 5000 kW 


3000 kW 


1000 kW 


3000 kW 


(vt) Macherla Cement Factory 


Part supply to most of these loads has already been 
effected during the year 1956-57 and the full demand is 
expected to materialise during the year 1957-58. 


Investigation of new Power Projects 

Investigation of the lower Sileru Hydro-Electric 
Scheme was under progress during the year 1956-57. 
Investigation on this scheme will be continued and 
besides this, investigation in respect of Nagarjuna- 
sagar hydro-electric scheme and Srisilem hydro- 
electric scheme will be taken up during the years 
1957-58 and 1958-59. 


TELANGANA AREA 


Ramagundam Thermal Power Scheme 

During the year 1956-57 three out of 6 boilers, one 
out of three alternators and the cooling tower were 
tested satisfactorily. Erection of 66kV Ramagundam- 
Mancharial and Peddapalli-Hanumakonda _ trans- 
mission lines was under progress. 


During the year 1957-58 it is programmed to com- 
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\Andhra.Pradesh Stete Firat Kive Year Rlem Power Projects j 
4 Shi t q 
paar ‘As atthe commencement As at the end of First Plan 
of First Plani.e.ason i.e. as on 31-38-1956. 
8. No. Particulars Unit. 1-4-51 
Andhra area. Telangana Andhra area. Telangana 
Patt Ye papwe. . . sini) _ area. area. 
a. Installed generating capacity. kW. 21,400 21,700 62,200 36,700 
2. Capital expenditure incurred. Rs. in crores. 5,83 - 31.53 
3: Aggregate peak demand. kW. 12,600 10,000 38,000 16,600 
4. Consumers served. Nos. 10,300 20,000 1,08,000 41,000 
5. Agricultural services. Nos. 620 -s 3,680 
6. Villages and towns electrified. Nos. 205 7 681 16 
7, Gross revenue for annas. Rupees 
‘ (crores. ) 0.400 - 1.68 0.8 
8. For capita consumption. Units. 2.5 ap 8 3.6 
SraTemeEnt. II(a) 
Andhra Pradesh State Power Projects 
II Five Year Plan—Expenditure— Andhra area 
: Second Plan... Expenditure in Expenditure in Proposal for 
Sl.No. Name of Scheme Total on May 1956-57. 57-58 
2 a se R.E. Provision 1958-50 
1 2 3 + 5 6 
SPILL OVER SCHEMES : Rs. in lakhs. 
1. Machkund Hydro-Electric Scheme. 254.0 210.0 70.0 35.58 
2. Tungabhadra Hydro-Electric Scheme. 383.0 213.0 141.26 40.00 
| New ScuEmEs : 
} 3. Machkund Hydro-Electric Scheme Second Stage 180.0 28.0 51.65 100.00 
4. Tungabhadra Nellore Hydro-Thermal Scheme 675.0 71.0 71.58 139.92 
5. Upper Sileru Hydro-Electric Scheme. 50.0 10.0 7.35 20.00 
6. Rural Electrification including extensions costing . 
over Rs, 10 lakhs & extension of supply to bulk 
‘loads in Andhra area 614.27 322.0 176.36" 260.00 
%. Investigation of New- Projects. 10.00 60 20 ‘2.0 
2166.27 860.0 620.0 987.50 
Statement. II (5) 
Andhra Pradesh State Power Projects 
II Five Year Plan Expenditure Telangana Area 
‘ i Mh Second Plan Expenditure in Expenditure in for 
Sl. No. Name of Scheme outlay 1956-57 1957-58 er 
ace L Daring . tt a_i 3 
Spit over ScHEMES. 
. Ramagundam Thermal Scheme. 194.45 64.43 104.35 21.6 
2. Nivamsagar Hydro-Electric Project. 217.10 3.97 13.20 0.4 
New ScuEeMEs. 
3. Devenoor Hydro Electric-Project. 220.00 wa 1.00 
4. Reorganisation of City Circle. 85.50 25.00 5.000 22.50 
5. Ramagundam Thermal 
Station. INcLUDED 1y [rem (I) ABOVE. 
6. Northern Feeder (66kV) 
Ramagundem. 
7. Rural Electrification Scheme. 70.9 20.10 40.000 10.62 
8. Investigation of Projects (Godavari Basin) 3.80 0.06 1.15 1.00 





Total.. 591.75 113.56 164.70 56.12 
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Srarement III (a) 


Andhara Pradesh State—Second Five Year Plan 


Power Projects—Targets— Andhra Area 

















TARGETS 
At the com- 
mencement = 
of 2nd five 1956-57 57-58 58-59 59-61 Total for At the end 
Particulars, Unit year plan for year plan the plan of the plan 
t.e.ason i.€.ason as on 
Biatio@OTASd : 31-3-1956. 3) 31-3-61 f 
Bintions st various t®y 4 5 Sonicns 7 7“ mm 10 
Installed capacity kW 62,200 19,100 21600 44600 58800 144100 206,300 
Aggregate Peak Demand kW 38,000 6400 30000 18000 26000 80400 118,400 
Consumers served Nos 1,068,000 15360 16000 18000 40640 90000 1,98,000 
Agricultural services _Nos. 3680 765 1000 1000 2555 5320 9,000 
Villages and Towns electrified Nos. 681 220 200 200 200 820 1501 
Gros’ revenue per annum Crores. 1.68 2.08 2.58 3.38 4.00 . = 4,00 
Per capita consumption kWh. 8 2 2 2.5 5.5 12 20 
Units 
Srarement IE (b) 
Andhra Pradesh State—Second Five Year Plan 
Power Projects—Targets—Telangana area 
At the end 
At the com- TARGETS of the plan 
mencement as on 
of 2nd. Five ——— 31-3-6) 
Particulars. Unit year plan Total for 
4.€. a8 On the plan 
$1-3-1956. for 56-57 57.58 58-59 59-61 period 
Installed capacity. kw 36700 we 37500 3000 1000 41500 782C0 
“Aggregate peak demand iw. 16600 100 9400 7600 1200 29000 46500 
, Consumers served Nos 41000 8000 10000 10000 24000 52000 93000 
Villages and Towns electrified. Nos. 9 7 50 50 100 207 216 
Gross revenue per annum lakhs 80.13 80.13 100.0 150.0 200.0 200.0 
Per capita Consumption kWh 5.6 se 1.4 1 2 4.4 10 
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plete the northern feeder upto Sirpur and arrange to 
supply the following bulk loads : 


Sirpur Paper & Silk Mills 4,600/6000 kW 
Bellampalli Collieries 4,000 kW 
Mancharial Cement Factory 3,000/6000 kW 
Ajamjahi Mills, Warrangal 2,000 kW 


The original design of the station was based upon 
the idea of distributing large amount of power at 11kV. 
locally for some industries. The amount of step-up 
transformer capacity for transmission at 66 kV was 
therefore limited to less than half of the station capa- 
city. The position is now different and there is no 
prospect of bulk loads near the power house for being 
supplied directly at 11 kV. 


A comprehensive scheme, “Telangana Hydro-Thermal 
Scheme”, has been finalised by the department during 
the year 1957-58 including necessary additions to 
Ramagundam Thermal Station and also covering 
net-work of transmission lines and sub-stations for 
the entire Telangana area with the existing Nizam- 
sagar Hydro-Electric Scheme and Hussainsagar Power 
House with distributions at Secunderabad and 
Hyderabad. 


Nizamsagar Hydro-Electric Project : 

Electric of transmission line between the Nizam- 
sagar Power House and Yerraguda Sub-station near 
Hyderabad was completed and a temporary relief of 
about 3,600 kW is being obtained from the Nizam- 
sigar Hydro-Electric Power House for utilisation at 
Hyderabad. In order to avail the full seasonal power 
from Nizamsagar power Station it is programmed 
to increase the capacity of the tie line between 
Yarraguda sub-station and Hussainsagar Power 
Station in the year 1957-58. 


Rural Electrification Scheme 

Seven towns have been electrified during the year 
1956-57. It is programmed to electrify about 50 
villages during each of the years 1957-58 and 1958-59. 
For achieving this object the existing organisation has 
to be considerably strengthened and special efforts are 
being made to achieve the targets. It is programmed 
to install pilot diesel generating stations for supply 
to remote villages during the years 1957-58 and 
1958-59. These stations are of portable character and 
will be shifted from place to place as and when grid 
supply is extended to each pilot diesel centre. 


Re-organisation of City Electricity Supply net work 

The conversion of’3.3 kV main to 6.6 kV main in 
some places of the city was completed. During the 
years 1957-58 and 1958-59 the work connected with 
the erection of 33 kV ring main and also laying 
radial and ring main feeders in the city will be taken 
up for execution. 


Devanur Hydro Electric Project 
The Scheme is yet to be investigated in detail ; 
Preliminary investigation is now on hand. 


Difficulties confronted and overcome 
The large transmission line constructon programme 
required considerable numbeg of additional experienc- 
ed field staff and put a strain on the departmental or- 
ganisation. In order to meet the requirements of line 
staff two technical training schools for line men, wire 


men etc. were started, one at Anantapur and another 
at Vijayawada. Further, part of the transmission and 
distribution work had to be executed by entrusting 
the work to experienced contractors. This procedure 
which is new to the Department required formulation 
of special specifications, contract forms etc. 


Rapid extension of the department consequent on 
the large capital expenditure programmes resulted in 
the rapid promotions of relatively junior engineering 
staff. To offset resultant dilution of the technical 
efficiency, a system of training departmental engin- 
eers in largs numbers was introduced. The interna- 
tional technical training schemes under the Colombo 
Plan, Point Four programme, U.N. fellowship schemes 
etc., were fully utilised. In addition to these, arrange- 
ments were made under the various machinery supply 
and erection contracts for training departmental 
engineers at manufacturer’s works and utilising them 
in the erection works here as part of the contractors’ 
erection personnel. 


Extra high tension lines 66 kV and above usually 
take three years 01 more to be completed under the 
routine method of calling tenders and letting out on 
contract. In order to expedite construction for such 
lines and keep up to the scnedule of extension of suppy 
to various consumers, the department procured the 
necessary joist and steel sections and evolved suitable 
de:igns for transmission line supports with the avail- 
able steel. These transmission line suppcrts were 
fabricated in the departmental workshops. By these 
arrangements the lines could be constructed within 
one year av against three years under the contract 
system. It was also necessary to strengthen the 
transport and stores organisation suitably in the 
department. 


To keep pace with the payments due to contractors 
and suppliers on accelerated construction programme, 
regional pay offices have been set up. This has facili- 
tated prcmpt payments and obviated delays in con- 
struction programmes incidental to delayed payments. 


Similarly to facilitate efficient assessment, billing 
and collection of revenue from consumers and to cope 
up with the growing revenue, regional revenue offices 
were set up. 


During the Second Five Year Plan period the pro- 
grammes were upset on account of the critical position 
and shortage of foreign exchange. It is however hoped 
that there will be no shortf»ll in the matter of expendi- 
ture, asit is pcssible to utilise the savings, resulting in 
deferred payment system now insisted by the Govern- 
ment of India, on other extensions of electric supply 
and rural electrification involving no foreign exchange. 


Conclusion 
Extension of electricity is basic to the development 
of the State and constitutes the foundation of futvre 
progress particularly in the industrial field. Rural 
electrification is particula ‘ly important and must be 
fully assisted. 


Andhra Pradesh is a large State with 30 million 
population, with great rivers like Godavari and 
Krishna. It has ove: 15% of potential water resources, 
the hydro-e'ectric power potential of Andhra Pradesh 
is estimated at over 1} million kW. The essential 

Continued on page 4 











Machkund Hydro-Electric Project 





The Machkund pow*r house is situated in the Koraput 
district of Orissa State, 120 miles by road from 
Visakhapatnam via Ananthagiri Ghats, Araku valley 
in Andhra and Padwa in Orissa. It is also accessible 
by road from Bobbili via Salur in Andhra and Koraput 
and Jeypore in Orissa, a distance of again 120 miles. 


Project and its genesis 

The “Duduma Falls” with a drop of 550 ft. on the 
Machkund river are harnessed. This river is one of 
the sub-tributaries of the Godavary. In the composite 
Madras State prior to the partition of Orissa, surveys 
of hydro-electric potentialities were carried out in 
1929 and a comprehensive report drawn up by Sir 
Henry Howard in 1931. With che formation of the 
Orissa State in 1936, Machkund river became the 
boundary for Madras and Orissa near the project site. 
The Machkund hydro-electric project is a joint venture 
of Orissa and Andhra. Although jointly owned, it is 
being constructed under the direction and supervision 
of the Andhra Government Electricity Department. 


The ultimate power potential is 1,02,000 kW. Half 
this capacity viz. 51,000 kW. is installed in the first 
stage. The power benefit and capital cost are shared 
by Andhra and Orissa in the ratio 70 : 30. The 132 kV 
transmission lines from the joint power station are, 
howevec, constructed by the individual states. 


Project Works 
The first stag> development comprises : 


(1) A main storage dam at Jalaput on the 
Machkund river, with a gross capacity of 
25,650 M.Cft. and a net capscity of 25,400 
M.Cft. 


(2) A diversion dam across the riv>r, 14 miles 
below Jalaput dam and 1} miles above the 
Duduma falls witn an effective storage of 
389 M.Cft. 


(3) Water conductor system covering : 
(a) A concrete lined flume channel 4034 ft. 
long. 
(b) Flume tunnel 4014 ft. long and lined with 
concrete. 


(c) Tunnel pond dam with forebay of 0.864 
ft. 


avi. 


(d) Pressure Tunnel 2940 ft long, lined with 
concrete. 

(e) Sarge shaft 50ft diameter and 75 ft deep. 

(f) Three penstock pipes each 1504 ft with a 
haulage track of 2150 ft. long. 


(4) Power house with three units each of 17,000 
kW capacity with space provision for three 
more units in the second stage. 


Jalaput Dam 

The Jalaput Dam now under construction forms 
the main storage reservoir for the Machkund hydro- 
electric scheme. It is located about 14 miles below the 
confluence of Machkund and its chief tributary the 
Pathala. Work on this dam is expected to be com- 
pleted by the end of 1957. The dam is 1220 ft long, 
with top width of 18 ft. and a maximum height of 
148 ft. above the despest bed level. The volumetric 
content of masonry is about 12.5 million cubic feet. 
The free catchment is 755 sq. miles yielding a conti- 
nuous power draft of 1125 cusecs. Three steel discharge 
pipes each 8’ 6” diameter are being embedded in this 
dam. These will be also used later to develop a 
maximum power of 20,000 kW. Two scour pipes 
8’ 6" dia. are provided near the power pipes to keep 
the intakes clear of silt. 


The Jalaput surplus will be located in the saddle on 
the right flank. The length of the spillway is 550 ft. 
with eight gates of 60’ x 20” to discharge a maximum 
flood of 1,49,000 cusecs. 


The Machkund waters are charged with silt mainly 
due to th> wasteful method of “‘podu” cultivation 
practised by the hill tribes. This problem is being 
effectively tackled by preventive measures, afforesta- 
tion, and adopting silt exclusion devices in the design 
of the dam. 


Diversion Dam 

It is completed except for tne erection of the gates 
ia the spillway portion. The dam is 925 ft. long and 
is of a gravity type in solid masonry with a central 
spillway 560’ long with 8 nos. 60’ x20’ crest gates 
designed to pass a maximum flood discharge of 
1,85,000 cusecs. Two sluices 12’ 8’ each (peak dis- 
charge 1800 cusecs cach) for the intake of the flume 
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Power for 
the millions 


by A.E.I. 























One of the sixteen 
B.T.H. type OW 409 

132 KV 2500 MVA 600 amp 
Oil Circuit Breakers 
supplied and installed 
with other electrical 
equipment at 


MACHKUND 


RAJAHMUNDRY 
EXTENSION 


SIMHACHALAM 


BY 


ASSOCIATED 
ELECTRICAL 
INDUSTRIES 
(INDIA) 
PRIVATE LTD. 


Head Office: 


Crown House 
6, Mission Row, Calcutta 


Branches at 


Bombay 
New Delhi 
Madras 
Bangalore 
Coimbatore 
Nagpur 


A.E.1.’S ‘LIGHT’ PRODUCTS—MAZDA LAMPS 
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Big Beams Overhead ...built with ease by the 
GIFFORD- UDALL 
PRESTRESSING SYSTEM 


The primary beams for this factory were pre- 
cast in light, easily handled sections which were 
supported on false formwork before stressing: 
heavy and expensive lifting tackle was thus 
avoided. The Gifford- Udall System shows 
considerable savings in steel and concrete 
wherever pre-stressed concrete has an applica- 
tion; the same equipment has been used for 
post-tensioning 90 ft. span beams and pre- 
tensioning 30 ft. poles No royalties are payable. 





Typical northlight shell 

roof construction; edge beams 
post-tensioned by the 
Gifford-Udall prestressing 
system. 





Sole Agents: 


Killick, Nixon & Company Private Limited 


(A wholly owned subsidiary of Killick Industries Ltd.) 
Killick House, Home Street, Bombay |. 


Delhi Office : C/o Bird & Co. (Private) Ltd., Post Box No. 65, New Delhi. 
Calcutta ; F-2, Clive Buildings, Post Box No. 719, Calcutta. 
Madras : C/o Binny & Co. (Madras) Ltd., Engineering Department, P.O. Box No. 66, Madras. 
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Progress of Jalaput Dam between ch. 400 and 545. 


and one scour sluice 12’ x8’ are located at the right 
flank. The cubic contents of the masonry is about 
2 million cubic feet. This diversion dam will provide 
a storage of 389 M.Cft for regulating and balancing 


purposes. 


Flume and Tunnels 

The water from the diversion dam is drawn through 
intake gates and conducted partly along an open 
concrete lined flume about 4034 ft long, (including 334’ 
of R.C. aqueduct) skirting the nill slopes on the right 
bank of the river. Next comes the free flow tunnel 
about 4014 ft. in length witn a sectional ares of 238 sq. 
ft capable of handling 1800 cusecs peak discharge. 


Water from this flume tunnel discharges into the 
Makkiput valley where a regulating pond is formed b 
the ““Tunn-l Pond Dam,” about 442 ft long and 60 ft 
high above the bed, with an effective capacity of about 
one m.cft at full reservoir level. 


From the tunnel pond, water is conveyed through 
intake controls into a concrete lined pressure tunnel, 
approximately 2940 ft. long of ‘horse-shoe’ shape with 
a sectional area of 185 sq. ft. 


Surge Shaft 
The pressure tunnel ends in a surge shaft 50 ft 
internal diameter and 75 ft deep, excavated in rock 


A view of the Machkund Power Station showing the Penstocks existing and under erection in the background. 
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Progress of Jalaput Dam Power stream side at ch. 800. 


and lined with concrete. From the surge shaft, two 
steel pipes, each of 10 ft. dia. laid for a distance of 
140 ft in a pipe tunnel, terminate into a three-way 
manifold, 66 ft. long. From these manifolds, three 
penstocks run down to the power house, and the three 
pipes of the second manifold are closed with blank 
flanges for connection to future penstocks. 


Penstocks 

Each penstock pipe feeds a generating unit. The 
penstock pipe is about 1504’ long, 63” dia, for a length 
of 770 ft and 57” dia. for the rest of the length. The 
shell thickness of pipe varies from 0.44” to 1.56’. 


At the head of the penstock and below the manifold, 


a butterfly valve 63” dia. is provided. A high pressure 
valve 57” x48” is also provided at the end of the 
penstock near the power house. 


By the side of the penstocks, a haulage track runs 
down to the power house for the transport of men 
and materials. 


Power Station 
The power house is a steel framed building with 
course rubble masonry walls in superstructure. The 
sub-structure provides for two floors, the turbine hall 
and the generator floor. A switchgear annexe with 
a cable trench underneath, adjoins the machine hall 
on the upstream side. The main building of the power 


The Jalaput Dam nearing completion. The Jalaput Reservoir is the main storage reservoir for the Machkund 
Station. 
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View of the Diversion Dam and the Flume channel taking off. 


house including the switchgear annexe is 295’ x 60’ 9” 
to house six generating units with all their auxiliaries 
and a house service unit. 


The sub-structure of the machine hall portion is of 
reinforced cement concrete walls, 6 ft. thick taken 
down to the foundations 46 ft below the main floor 
level of the power house to suit the vertical type of the 
generating units. The generators are supported on 
independent r.c.c. slabs with beams of massive r.c.c. 
columns. 


A 100-ton electrically operated overhead crane runs 
the full length of the machine hall to facilitate erection 
of the heavy machinery in the power house. The 
ground floor of the switchgear annexe accommodates 
all the 11 kV metal-clad switchgear and fire fighting 
and other associated equipment. From the main 
cable tunnel of the power house running the full Jength, 
connections are takea to 11 kV switchgear cubicles 
and to the outdoor yard. The main control panels, 
office and battery room are located on the first floor 
of the switchgear annexe. The cooling water and 
““Mulsifyre’’ pumps are located in a small extension 
at the eastern end cf the power house below t 1e ground 
floor level. The supply to the cooling water and 
“Mulsifyre” systems is taken from the tail race pool. 


Generating Sets 

Each 17,000 k.W. generating unit is directly coupled 
to a 25,000 H.P. Francis vertical reaction type turbine. 
The voltage generated is stepped up from 11 kV to 
132 kV through banks of single phase 6670 kVA 
transformers located in the outdoor yard and con- 
nected to the generators on the unit system. The 
machine.. are paralleled on the high voltage side. 

A 500 kVA capacity auxiliary generating set is 
installed for emergency use. 


Transmission System (Andhra Side) 

The power generated at Machkund Power House is 
transmitted by a double circuit 132 kV transmission 
line as far as Nellore District about 450 miles from 
Machkund. The total mileage of 132 kV double 
circuit line is about 570 circuit miles and th vt of single 
circuit line about 200 miles. All 132 kV line: are 
supported on fabricated steel towers. 


The transmission lines are routed so as to link up 
with the existing thermal stations at Visakhapatnam, 
Vijayawada and Nellore. The thermal stations are 
required to supplement the Machkund power till 
adequate water storage is made available by complet- 
ing the Jalaput Dam. The thermal stations will remain 
as “‘standby” thereafter. 


Salient particulars of the Trunk lines fed by the Machkund hydro station 


Transmission Line Voltage 


Machkund—Tennubodduvara—Vi a- 
khapatnam Ns 
Visakhapatnam—Rajahmundry— 
Bhimadole—Vijayawada 
Vijayawada—Ongole 
Tennubodduvara—Nellimarla 
Machkund—Jeypore—Rayaghada 
((Orissa feeder) iF : 
Ongole—Nellore line 


do. 
do. 


do. 





132 kV Double Circuit 


132 kV Single Circuit 


66 kV Single Circuit line 75 miles 





Length Power Conductor Copper 
Size Equivalent 
Wd tss Bin 
90 miles 37/0.118 ACSR 0.20 
195 miles 37/0.110 ACSR 0.175 


81 miles 6/0.186 plus 7/0.062 ACSR 0.10 


23 miles 37/0.102 ACSR 0.15 
92 miles 37/0.110 ACSR 0.175 
7/.144 ACSR. 0.06 











14 INDIAN JOURNAL OF POWER AND RIVER VALLEY DEVELOPMENT—APED NUMBER 


Grid Substations 

The power transmitted at 132 kV from Machkund 
will be stepped down to 33 and 11 kV for secondary 
transmission and distribution purposes at the 
following substations :— 


Substation Installed transformer 
capacity (in kV A) 

Nellimarla * i 12.000 
Simhachalam (near Visakhapat- 

nam) a “i 27,000 
Bommur (near Rajahmundry) 26,500 
Bhimadole - Ba 8,000 
Gunadale (near Vijayawada) .. 22,500 
Tadepilli nt i 37,500 
Ongole ne 11,500 
Nellore 6,000 
Jeypore 5,000 
Rayagada 15,000 


The thermal station at Visakhapatnam is connected 
to the hydro electric system by double circuit 33 kV 
lino from Simhachalam and that at Vijayawada by 
another 33 kV line from Gunadala hydro substation. 


The following important places in che districis 
in Andhra will be receiving power. 
Srikakulam district 


Visakhapatnam district 


improving voltage regulation beyond Rajahmundry 
and also ensuring system stability. 


Capital Cost of the Scheme 
The details of the capital cost for the joint scheme 
and the entire scheme on the Andhra side are furnished 
at the end in a tabular statement. The Andhra share 
of capital cost works out to about Rs. 15 crores initially 
rising to about Rs. 19} crores at the end of ten years. 


Load Prospects 

It is gratifying to note that large blocks of power 
demands such as Caltex refinery at Visakhapatnam, 
ferro-manganese industry at Garividi, Fertiliser 
factory sponsored by Government of India at Vijaya- 
wada and Cement factories at Vijayawada and 
Macherla are expected to come up soon and accelerate 
the load development much faster than envisaged in 
the scheme load forecast. 


The project site being 120 miles away from railhead 
accessible only by a road passing through difficult 
ghat section constitutes a unique transport problem. 
Scarcity of labour in this remote backward area, in- 
volving large scale import of labour, severe weather 
conditions limiting the working period to about 9 
months in the year, incidence of malaria and other 
difficulties had to be overcome. 





.. Shikakulam, Garbham, Bobbili, Parvat.ipuram, Nerasannapeta, 
Tekkali. 
. Visakhapatnam, Simhachalam, Chittivalase Baimilipatnam, 


Vijayanagaram, Nellimarla, Penubarthi, Kasimkota. 


Exist Godavari district 


. Kakinada, Rajahmundry, Peddapuram, Pithapuram, Tuni, 


Ramachandrapuram, Amalapuram. 


West Godavari district 


Krishna District .. 


Guntur District . 


Nellore District .. 


On the Orissa side, the districts of Koraput and 
Ganjam will get benefited by Machkund Power. 
Power lines are being extended by Orissa State to 
Jeypore and Rayagada and later on to Berhampore 
thus covering the southern portion of the State. 


Communication 

In this modern are of industrial development, 
reliable and uninterrupted supply of power is essential 
to avoid loss of production and dislocation of labour. 
To facilitate efficient system control and operation, 
carrier current communication has been instalJled. 
This is a unique feature introduced in South India 
for the first time. This system uses the power line 
conductors themselves for transmission of speech 
signals at high frequency, without interfering with 
power transmission and has been working 
satisfactorily. 


At Bommur sub-station near Rajahmundry, there 
are 2 nos. 7500 kVA synchronous condensers for 


. Eluru, Bhimadole, Nidadavole, Palacale, Narasapur, Bhimavaram. 


. Masulipatam, Vijayawada, Jaggayyapeta, Vuyyuru, Gudivada, 
Nuzvid. 


. Guntur, Tenali, Narasaraopet, Bepatla, Chirala, Ongole, Tadepalle. 
. Nellore, Gudur, Nayudupet, Sulurpet, Venkatagiri. 





The target date of September 1956 for the commis- 
sioning of the first generating unit envisaged in the 
composite state of Madras, had to be advanced and 
construction schedules accelerated after the formation 
of the Andhra State due to lack of hydropower in the 
new-born State. By working round the clock, new 
records were achieved. From foundations of the power 
house to completion of the first unit in 18 months is. 


a gratifying progress. 


Conclusion 
To the people of Andhra to-day, Machkund signifies. 
a big step forward heralding anew tempo of develop- 
ment of industries, agriculture, cottage and rural 
industries. 


The First five Year Plan for power projects for 
Andhra, culminating in the commissioning of the first 
stage of the Machkund hydro-electric scheme, is 
bound to quicken the pace of development in this new 
born State. 
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Another view of Jalaput Dam under construction 


Tabular Statement of Capital Cost for the Joint Scheme and Entire Andhra Scheme 








S. No. Particulars Capital cost At the end of 
initial 10 years. 
Amounts in lakhs of rupees 
I. Joint Scheme 
Joint scheme (Civi! Works and power station) .. és 926.05 1356.93 
Andhra share of capital on joint scheme (70%) .. ee 648.23 949.85 
Orissa share of capital on joint scheme (30%) .. “a 277.82 407.08. 


II. Andhra Transmission Scheme 
Transmission lines i ‘is ‘a o* 587.08 401.83 
Substations and 132 kV _ feeder control equipment 





at Machkund 272.40 293.96 
Thermal stations 3% 100.06 
Total for Andhra Transmission scheme is ta 859.48 995.85 





III. Overall Andhra share of capital cost i a 1507.71 1945.70 
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Plant Manufacturers 


Supplies of plant and machinery for the Machkund Scheme have been made by many well known for>ign 


and Indian manufacturers. enumerated below. 


1. Diversion dam gates and screens .. 


10. 


il 


12. 
13. 


14. 
15. 


16. 


17 


18. 


19. 


20. 


21. 


22. 
23. 


24. 


25. 


. Tunnel pond gates and screens 


. Winch and haulage track 


. Haulage track materials 


. Butcerfly valves 
. Turbine inlet valves 


. Turbines 


M/s 
M/s. 


M/s. Wild & Co., 
M/s. 


M/s. Ferrums, 
Devt., Londoa). 


Penstocks .. 


Madras). 


Spillway gates and hoists for diversion dam and 
Jalaput dam 


Tunnels 


Power House, Diversion dam, flume channel, 
Jalaput dam and Godavari river crossing piers 


Tunnel pond dam, excavation of power house 
and transformer yard, tail race sags sited 
ing and Jalaput dam .. ; 


Krishna River crossing piers 


Generators and indoor switchgear . . M/s. 
Power Transformers 
Cables Ltd., Madras). 


Outdoor yard and switchgear M/s. 


Power house crane M/s. 
poration Ltd., Bombay). 

Power house steel work M/s. Chitram & Co., Madras. 
Transmission lines M/s 

M/s. S. A. E., Italy, and 

M/s. Crompton Engineering Co., Ltd., Madras. 
Substations M/s. Crompton Engineering Co., 

M/s. Reyrolle Agency, Calcutta, 

M 


Carrier communication equipment & condensers M/s. Brown Boveri, 


Madras). 


. Ransome & Rapiers England. (Director-General 
India Store Dept., London). 

Dortmunder Union Germany (M/s Kamani Engi- 
neering Corporation Ltd., Bombay). 
England. (Director-General, 
Store Dept., London). 

Robert Hudson & Co.. England. 

Poland (Director-General, India ced 
M/s. Bov ing & Co., England. 

M/s. English Electric Co,. 


M/s. S. Morgan Smith & Cc, 
Engineering Co., Ltd, Madras). 


M/s. John Mowlem & Co.. 


M/s. Gannon Dunkerly & Co., Ltd., Madras. 


M/s. G. 8. Dugal & Co., Poona. 
M/s. Pioneer Construction Co., 
Westinghouse International Trading C»., 
(M/s. Crompton Engineering Co., Ltd., Madras). 
M/s. Ferranti, England (M/s. British Insulated Callender 
B.T.H. England (M/s. Associated Electrical Indus- 


tries (India) Ltd., Calcutta). 
Demag, Germany (M/s. Kamani Engineering Cor- 


. British Insulated Callender Cables Ltd., Madras,. 


Switzerland (M /s. 


India 


England (M/s. Binny & Ce., 


U.S.A. (M/s. Crompton 





. Surge shaft intake gates M/s. Dortmunder Unioa, Germany. (M/s. Kamani 
Engineering Corporation Ltd., Bombay). 
Butterfly valves an-1 hollow jet valves f >. Jala- 
put dam M/s. Neyrpic, France (M/s. Batliboi & Co., Madras). 
Gates, screens and hv ists for Jalaput dam M/s. Dortmunder Union, Germany. (M/s. Kamaai 
Engineering Corporation Ltd., Bombay). i 
Pipes for Jalaput dam M/s. Garlick & Co., Bombay. 


Tungabhadra Dam Workshops, Hospet. 


England. 


Vijayawada. 
U.S.A. 


Ltd., Madras, 





s. Associated Elecl. Industries (India) Ltd., Calcutta,,. 
s. Easun Engineering Co., Ltd., Madras, 

. English Electric Co., 
s. Voltas Ltd., Madras. 


Ltd., Madras and 


Voltas Ltd... 











Construction of Concrete-lined Tunnels 
for the Machkund Hydro-Electric Project 





The Machkund 100,000kW. Hydro-electric Project 
is located some 130 miles by road, north-west of the 
South Indian port of Vizagapatam in undeveloped 
hill country on the Machkund river which, in this 
area forms the boundary between the States of Madras 
and Andhra Pradesh. The project was inspired by 
the 540-foot drop of the Duduma Falls. Sponsored 
jointly by the two States, it is being constructed 
under the supervision of the Madras Government 
Electricity Department. 


The Project includes two concrete lined tunnels, 
the sections being shown in the accompanying 
diagram. The Flume Tunnel is some 4,110 feet long, 
and the Pressure Tunnel, including a short Pipe 
Tunnel at the end, totals 3,090 feet. 


This article describes the construction of the 
tunnels from the contractor’s point of view. 


Plant and Maintenance 
The need for completing the tunnels within a 
reasonable time together with the relatively high cost 
of postwar labour led the contractors to their decision 
to mechanise the work as far as was compatible 
with local conditions. 


The majority of the mechanical and electrical 
equipment employed was imported direct from the 
U.K., only a few small items being obtained in India 
from agency firms. All plant was sent out complete 
with a suitable stock of spares and a stores and supply 
system was built up to maintain these stocks at the 
required level. To supplement this system and to deal 
with the manufacture of special equipment at site, a 
small workshop was established having all necessary 
machine tools, testing equipment, and general maia- 
tenance facilities. 


The use of labour, inexperienced in the maintenance 
of modern equipment, called for special methods of 
handling the problem.: Drivers were permitted only 
to clean their machines. For weekly and shift main- 
tenance, routine schedules were drawn up and the 
work carried out by mobile, specialized gangs, headed 
by a change hand who had been trained in the work. 
In the event of a breakdown on a heavy piece of 
equipment which could not conveniently be moved, 
@ repair gang, specially trained in that group of 
equipment, went out to the work site and effected the 


By G. A. GAULD 


necessary repairs. Where equipment was light and 
portable, it was brought into the central workshops, 
where it was dismantled under clean conditions, and 
repaired by suitably trained men, under the general 
supervision of the workshops foreman 


This policy did increase the labour costs of repair 
and maintenance, but the policy was justified by the 
high degree of plant reliability obtained. 


Training of General Labour and Supervision 
For the specialized trades, suitable men were 
recruited from the surrounding towns and villages and 
with adequate supervision, carpenters, masons, fitters 
electricians, and the like, discharged their duties 
remarkably well. 


For work in the tunnels, however, it was necessary 
to bring in good raw material and to face up to the 
task of training it. Men of good physique and, pre- 
ferably with some previous experience of construc- 
tion work, were brought in, often from considerable 
distances. One a small nucleus had been adequately 
trained, expansion was relatively simple. 


A new starter would commence work aslabourer on 
the tip: then, if suitable, he would be transferred to 
work inside the tunnel. The drillers’ helpers were re- 
cruited from these tunnel labourers and, after training, 
suitable men were selected for promotion to drillers, 
From this group, the necessary gangers and shift 
bosses were ultimately obtained. 


In the earlier stages of training, the wastage was 
heavy but, by steady work and by exercising much 
patience a fine team of men was built up. 


Special care was taken with the men who were to 
handle explosives. The safety regulations were ex- 
plained to them and training given in all aspects of 
the blasting procedure, special] attention being paid to 
such matters as dealing with misfires. Men were allow- 
ed to handle explosives only after passing the test 
which followed their training. The issue of a certificate 
together with an increased rate of pay supplied the 
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necessary incentive, and the system was justified by 
the low accident rate which resulted. 


The majority of the men who reached the higher 
positions proved to be readily adaptable. There was, 
therefore, no difficulty in obtaining the right type of 
men for further training to make up the concreting 
crews when the linings were commenced. 


For most of the time, the labour strength amounted 
to about 800 men, although it peaked for a few months 
to over 1,000. Inthe early stages, ten Europeans were 
employed. However, men selected out for training in 
responsible posts quickly showed self-reliance, initia- 
tive and the sense of urgency necessary to the success- 
ful development of a large contract, with the result 
that the European staff was soon reduced to six. 


Method of Driving 

Although soft and shattered rock was encountered 
in places, and although it was often heavily join- 
ted, it was, on the whole, a hard, blue, close-grained 
granitic gneiss. This was largely responsible for the 
decision to use tungsten carbide tipped drills. This, 
in turn, ledto the adoption of light rock drills mounted 
on airlegs. 


The tunnels were wide enough to admit two 2-foot 
gauge tracks and permitted the simultaneous opera- 
tion of two air-driven rocker shovels in each face. 
Wagons were changed over by a wagonslide, operating 
between the two tracks close behind the shovels, and 
one diesel locomotive per face proved to be adequate 
for handling the wagon trains to and from the spoil 
tips. 


The round time was reduced by employing a method 
whereby, to a large extent, simultaneous drilling 
and mucking was possible, the sequence of operations 
being as follows. 


As soonas the fumes from the blast had cleared—an 
operation involving blowing in fresh air at the face 
from the compressed air mains, coupled with the 
tunning of the exhaust fans which drew out the foul 
air through the ventilation ducting part of the drilling 
gang went into the face and trimmed down all loose 
rock. The remainder of the drilling gang brought in 
the drilling equipment and set this up on the muckpile 
for drilling the middle group of holes. At the same 
time, the rocker shovels were brought in and put to 
work at the toe of the muckpile which usually 
extended some 50 or 60 feet from the face. 


When the middle group of holes was completed, the 
muckpile was normally reduced to about 15 feet from 
the face. Work was then stopped while the suspen- 
ded platform was rigged. 


This consisted of two girders, each made up froma 
pair of 2-inch pipes with angle bracing welded in 
between. Holes were drilled into the tunnel walls on 
each side to correspond with the positions of the open 
ends of the girder pipes. Thus, by inserting short 
steel bars, each half-way intotheappropriate hole, and 
halfway into the corresponding open end of the pipe, 
each girder was supported from the tunnel walls. 
A timber decking was added, and from this platform, 
the drillers tackled the top group of holes while the 
rocker shovels completed their work underneath. 


This left the bottom holes to complete the round. 
The shovels were withdrawn and the bottom holes 
drilled with the machines set up on the tunnel floor. 
During this period, the mucking gang laid in fresh 
tracks, extended and cleared the tunnel drains, and 
assisted in bringing in the explosives. 


With all the drilling completed, the holes were 
charged, the platform dismantled and removed toge- 
ther with all other equipment, and the round fired, 
completing the cycle. 


Round times, naturally, varied considerably 
according to the conditions appertaining at the 
time, but the following may be taken as a fair 
average :— 


Hr. Min. 

(1) Waiting for fumes to clear after the 

blast before re-entering the tunnel 0 50 
(2) Taking equipment up to face, barring 

down loose rock, clearing track, re- 

connecting air mains, etc., in pre- 

paration for mucking 0 30 
(3) Mucking, including an average of 30 

minutes delay for erecting suspended 

platform 8 00 
(4) Drilling lower holes 3 00 
(5) Charging face, testing, removal of 

equipment, blast 1 45 





Total 14 05 


The normal work of driving the faces was stopped for 
the greater part of Sundays, so that general mainte- 
nance work could be carried out. Thus aiming at an 
eight-foot round, the average progress was usually 
over 80 feet. The best performance for one normal 
week was an advance of 130 feet at the inlet face of the 
Flume tunnel. 


Comments on Driving 

Both detachable cruciform tipped bits and chisel- 
shaped steels were employed. Both types were readily 
regrou::d when worn, but some extra work was requir- 
edin the case of detachable bits in forming the tapers 
on the drill rods to which they were fitted. Breakages 
at the connection were not uncommon and these fre- 
quently led to the loss of the bit in the hole in spite 
of the use of magnetic extractors. Much of this trouble 
was dut to the inferior quality of steel, the only quality 
available at the time, from which the drill rods were 
forged. 


The chisel-headed steels had a greater tendency to 
jam, particularly in jointed rock, and steels were lost 
occasionally from this cause. In most cases, the tungs- 
ten carbide tips reached the end of their useful life 
before there was any failure of the shank, the latter 
being made of the best quality Swedish steel. Conse- 
quently, there was little need for reforging, the steels 
being scrapped when worn out. 
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Taking into account bit and steel losses a well as 
normal wear, the average drilling obtained was: 


Feet of hole 
Cruciform detachable bits 137 
Chisel tipped steels 288 


Taking into account also the materials and labour 
costs, the tipped steels showed the lower cost per foot 
of hole drilled. However, a careful analysis of the 
results suggested that, had first-class steel been avail- 
able for making up the drill rods for the detachable 
bits, there would have been little to choose between the 
costs of the two types. The advantage would then be 
with the cruciform bits if working in heavily jointed 
rock, 


In broken ground difficulty was experienced with 
rigging the suspended platform causing delay, but 
apart from this, the method was satisfactory. The 
capital equipment was much less costly than that 
required for the drill carriage technique and had the 
undeniable advantage of permitting simultaneous 
drilling and mucking and so reducing the round 
time. 


The muckingshowed up one serious fault: the quality 
of the wagons. Common lL. c. y. tip wagons were used 
and these proved to be far too weak to stand up to 
the heavy duty imposed by the rocker shovels. Not 
only was the cost of maintenance of the wagons very 
heavy, but somany were out of sevice and under repair, 
that the wagons available for mucking were frequently 
below minimum requirements, resulting in unneces- 
sary delays. To secure the full advantages of rocker 
shovel loading, it is thus necessary to employ a heavy 
pattern of wagon properly designed for the job. 


It will be noted that the time required to clear the 
fumes after blasting formed an appreciable portion 
of the round cycle time. In addition to the exhaust 
fans located at the ends of the ducting at the tunnel 
portals, one booster fan was introduced into the 
ducting within the tunnel in each face. These were 
very effective and it is considered that the fume- 
clearing time would have been appereciably reduced 
had more of these booster fans been available. 


Fog, arising from the machine exhausts, made work- 
ing at the face unnecessarily difficult and probably 
led to avoidabledelays. The provision of after-coolers 
and water separators at the compressors would 
have eliminated this trouble, and the purchase of such 
equipment would appear to be advisable for tunnel 
work in the relatively warm and humid atmosphere 
of sub-tropical areas. 

A “burn” cut with the usual easers and trimmers 
was employed and the holes were fired in the required 
sequence with electric delay action detonators. Pro- 
vided due care was given to all connections, little 
trouble was experienced. With good and accurate 
drilling, a clean square round was normally obtained. 


Special Section 
In two short sections where the rock was badly 
shattered conventional steel ribs formed from R.S. Js. 
bent and welded to shape were employed to support 
the sides and roof. However, steel was limited in 
availability for this purpose, and costly, and another 


method was used in two other sections of soft and 
broken ground. 


The face was carefully opened out fora distance of 
nine or ten feet ahead, the roof being temporarily 
supported with rails and timber. Under cover of this, 
rough side walls were built up by hand in concrete, the 
shutters being set to give a clearance of about nine 
inches outside the finished surface of the lining. Rail 
ribs were added to provide arch reinforcement, and a 
similar arch built up in concrete to complete an outer 
lining. Under cover of this, the next length was opened 
out and rough lined and so on until sound rock was 
again encountered when normal methods were 
resumed. This rough work was, of course, covered 
up when the normal lining was placed. 


Preparation for Lining 

With the muck track in the middle, the sides were 
roughly cleaned out and any tight places in the lower 
portions of the tunnel side walls were trimmed. 
With this done, two gangs were next employed, one 
to clean out the middle of the floor and trim out any 
high spots, while the second gang, aided by air water 
jets, cleaned out the floor thoroughly to bare rock, 
removing any material which was broken and _ loose. 


Cross screeds were then set in to six inches below the 
level of the finished invert, being mounted on special 
precast concrete blocks. A further set of larger blocks 
was also positioned to carry the track over the screeds. 
Using this track and ordinary tip wagons, concrete 
was brought in from the batching and mixing plant 
outside and the initial invert, or concrete mat poured. 


Another small gang followed behind to cast in shallow 
side kerbs. These located the shutter skirts which 
were to follow and also provided a means of correctly 
positioning the travelling profile and trimming gan- 
try. This had two profiles, one fixed and 12 inches 

smaller all round than the minimumrockline. Tight 
Places were marked from this and trim med. A folding 
Profile, shaped to the minimum rock line, was then 
erected, and the clearances checked by pushing the 
gantry through the section trimmed. 


Equipment for concreting Arch and Sidewalls 

In the interests of speed and good finish, there was 
no hesitation in deciding to use a steel travelling 
shutter. This shutter, 40 feet long, was designed and 
constructed in the U.K. It included a few extra 
parts which enabled it to be adapted for use in both 
tunnels and it was carried on a broad gauge, heavy 
tract, laid on sleepers on the initial invert floor. 


Considerable thought was, however, given to the 
concrete placing equipment. Hand placing was ruled 
out as being too slow and probably too costly. The 
choice thus lay between the employment of a concrete 
pump or @ pneumatic placer. A concrete pump 
normally produces a satisfactory concrete whereas 
a pneumatic placer is liable to produce segregation of 
the concrete materials unless special precautions are 
taken to prevent this. On the other hand, a pneuma- 
tic placer is normally free from mechanical troubles 
whereas a concrete pump is prone to mechanical 
breakdowns, blocked pipes and other troubles unless 
expertly handled. With untrained labour in view, it 
was ultimately decided to employ a pneumatic placer, 
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ample compressed air from the compressors installed 
for the drilling being available to operate it. 


The lining equipment was thus composed of five 
units, all of which, other than the pipe tower,were 
linked together, running on the shutter tracks, so that 
they could be hauled forward as required by a hand 
winch. 


The first section consisted of a wagon ramp and belt 
elevator. The 2-foot tip wagons containing the batch- 
ed aggregates were hauled up the ramp by an air 
winch and tipped into the elevator hopper. At this 
point, cement was added and the whole discharged into 
the storage hopper of an electrically driven l.c.y. 
mixer. On discharging the mix from the drum, the 
batch from thestorage hopper was released, and the 
storage hopper again refilled. Thus a steady input 
was assured. 


The discharge chute from the mixer led straight 
into the next unit, the pneumatic placer. The placer 
discharge pipe was led up, and supported on the 
carriage on which the necessary air receiver was 
mounted, the last linked unit of the equipment. 


Batween the air receiver carriage support and the 
shutter, the pipe received further support from a pipe 
tower. This travelled on the same tracks but was 
moved indsp2ndently as required, as the pipe was 
withdrawn from the shutter towards the end of the 
pour. 


The batching plant, site-made was located outside 
the tunnel portal, and consisted of timber hoppers 
fed both directly by wagons on an elevated track 
leading from the crushers, and by portable conveyor 
units fed from the crusher and washed and stockpiles. 
In front of each hopper, at a height which permitted 
the passage underneath of locomotives and wagcns, 
there was a batching deck. Asthespecification called 
for volumetric batching, fixed gauge boxes were let 
into and flush with the deck, which simplified the 
process of screening off surplus material. They were 
equipped with steel bottom doors, fitted with counter 
weights to make them self-closing, providing for 
their rapid discharge into the wagons below. The 
aggregates were fed to the gauge boxes through 
gate-controlled chutes. 


The whole plant provided for two grades of crushed 
rock aggregate and one of sand, the gauge boxes 
being duplicated in each section to permit simultane- 
ous batching into two wagons at a time. Each 
wagon contained one mixer batch and, in this way, 
trains of batched material were rapidly made up and 
despatched at the rate required to meet the 
demands of the pneumatic placer. 


With each train, a flat bogie was included carry- 
ing the correct number of bags of cement for adding 
to each batch at the elevator hopper. 


Technique of Placing 
Once the concrete builds up to its natural slope and 
rises into the arch so that the end of the placer dis- 
charge pipe may remain buried to the extent of a foot 
or two, the problem of segregation largely disappears. 
In the relatively large tunnels at Machkund, however, 
several hours clapsed before this condition was reach- 
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ed and special precautions were necessary to prevent. 
the occurrence of honeycombing in the lower portions 
of the tunnel walls in the areas first poured. 


Concreting was commenced by first shooting some 
six batches of cement and sand mortar followed by the 
normal mix (4:2:1). Throughout the next phase of 
the operation, a few seconds’ vibration was applied 
to the shutter immediately after each batch had been 
shot. Heavy pattern insertion type vibrators were 
used being fitted into clamps welded into the shutter 
ribs so that the vibrators could be moved at intervals 
along the shutter to keep pace with the concrete. At 
the same time, the concrete was constantly punned 
by hand, the men working through the inspection 
panels provided in the shutter. 


Once the condition was reached in which the dis- 
charge pipe could be buried and progressively drawn 
outas the arch filled up, little trouble was experienced 
other than that which might be termed a dirty shutter 
effect. While pouring the walls, a certain amount of 
concrete splashed over the crown, forming a patchy 
skin, less than an inch thick. If the shutter was left 
in this condition, the splashed material tended to cling 
to the shutter on striking, so leaving an uneven 
finish to the crown. The remedy was to stop work 
when the sides were filled and to clean off the crown. 
As crown inspection plates were provided this 
could usually be accomplished except where the roof 
clearanc2 was particularly low. 


The buried pipe technique exerted a compacting 
effect on the arch concrete, pushing it up into the 
cavities which, in normal conditions, were filled 
tight, far better than they would have been by any 
other method. Subsequent grouting operations 
proved this point. 


Interruptions to pouring from any cause tended to 
produce “‘cold joints’’, i. e. a thin layer of honeycomb 
lying on top of the concrete surface where pouring 
had stopped. This fault was eliminated by chipping 
the surface, if accessible, and by shooting in one or two 
batches of sand and cement mortar on resuming opera- 
tions prio: to following on with the normal mix. 


For satisfactory operation and finish, the water 
content had to be controlled within close limits. 
If the concrete was too dry, there was a danger of 
blocking the discharge pipe, particularly under the 
buried condition. If the concrete was too wet, water 
marks appeared on the surface of the finished work on 
striking the shutters. This appeared to be due to the 
water in the concrete being squeezed out as more and 
more concrete was added on top, and this tended to 
travel upwards to the surface over the shutter skin, 
washing out a minute portion of the cement grout in 
the process. Thus, rivulets having a sandy skin would 
show on striking. They did not affect thestrength as 
their depth was little more then onesixteenth of an 
inch, but they did spoil the smooth, hard, glossy finish 
normally obtained. However, careful control over the 
water gauge at the mixer reduced the fault to negligible 
proportions. 


After suitable tests were madein the early stages, it 
was found possible to strike the shutters andmovethem 
forward sixteen hours after the pour was completed. 
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‘This made possible an average of five lengths or 200 
feet of lining per week. 


Maintenance of the Concreting Eqiupment 

As with the other mechanical plants, a schedule for 
routine maintenance was laid down and, furthermore, 
a preparation schedule which made sure that every 
point had been checked and that nothing had been 
over-looked so that once a pour had been started, it 
could be expected to proceed without interruption 
until completed. 


The pneumatic placer gave no mechanical trouble 
and build-up welding of the throat with hard alloy 
was required only after completion of some 8,000 c. yds. 
of concreting. The top bend of the placer discharge 
pipe was supplied with special wear plates. These 
did not wear out uniformly and by adopting a special 
sequence of replacement and rearrangement, the maxi- 
mum life was obtained. Build-up welding was required 
in portions of the bend fairly often and two bends were 
constantly employed, one in service and the other in 
the shop for reconditioning. 


A special sleeve joint was locally designed and made 
to couple the six-inch steel discharge pipes which 
enabled the pipes themselves to butt together with no 
reduction in the metal thickness. Wear was greatest 
along the bottom of the pipes and, to distribute this 
wear, the pipes were rotated through 120 degrees 
after each pour. Wear was least near the bend and 
maximum towards the open discharge end where the 
concrete attained its maximum velocity. By employ- 
ing a progressive system of replacement, the life of the 
pipes was extended to the maximum. On average, one 
set of pipes sufficed to complete about 20 lengths. 


The air pressure used has a marked effect onpipe wear. 
The suppliers of the placer had recommended a working 
pressure of 120 lbs. per sq. inch, but experiments soon 
showed that results were entirely satisfactory with 100 
Ib. on the compressor house gauges giving som? 90 lbs. 
working pressure at the placer. The lower pressure 
appeared to reduce the pipe wear by 50 per cent or even 
more. 


The rest of the equipment gave little trouble. The 
large quantity of concrete passed through the mixer 
caused considerable wear of the drum, but this was 
remedied at intervals by patching and build-up 
welding. 


Concreting the Final Invert 

The side wall shutters were designed to form aslight 
projection at the point of intersection of the walls with 
the final invert thus forming a screed guide. Immediate- 
ly behind the travelling shutter, a centre screed was 
set up on the initial invert floor. On completion of the 
main pour, special sections of track were quickly laid 
in through the shutter and concreterun from the main 
mixer, through the shutter, and the wagon tipped on 
the floor. One half of the final invert was poured in 
this way, the correct form being obtained by a profiled 
tamper worked between the wall projection and centre 
screed. 


It was convenient at this stage to leave the second 
half since it functioned as a drain for the tunnel works 
generally, taking care of all water used in washing 
down the rock walls, plant, etc. However, as the track 





A view of the Machkund Tunnel 


was taken up ahead of the mian plant, it was carried 
through the shutter and relaid behind on top of the 
finished half invert. 


Thus, on completion of the walls and arch, and 
working with the some batching plant and mixer, the 
second half invert was soon poured by running the 
concrete in tip wagons along the track already laid. 
Again, the correct shape was obtained with the 
profiled tamper working between the other wall projec- 
tion and the edge of the previously poured half-invert 
lying along the centre of the tunnel. 


Surge Shaft and Pipe Tunnel 
The tunnels contract also included the construction 
ofa concrete lined surge shaft 50 feet in diameter, and 
75 feet high, and a concrete lined pipe tunnel leading 
out of the surge shaft 32 feet wide by 21 feet high 
with a length of 110 feet. 


On the surge site, a small pilot shaft was first 
sunk from an open cut on top. On completion of the 
Pressure Tunnel drive, the shaft was opened up to 
full size using the pilot shaft as a muck chute and 
loading by rocker shovel below. 


The problem of shuttering this enormous shaft was 
no easy task to solve but, finally, a system of steel 
self-supporting shutters was devised. This consisted 
of two complete rings, each two feet in depth, and 
built up in panels of convenient weight. At intervals, 
ten-foot long “‘soldiers’”’ were introduced made from 
10 inches by 3incheschannels. Everything was bolted 
together, the shannels, with their greater overlap on 
the finished work, introducing greater vertical 
stability which helped to keep the work plumb. 


At each pour, nuts with square washers welded to 
them to prevent rotation, were placed on the ends of 
greased bolts passed through the shutter panels and 
soldiers, and concreted in. When the lift had set, the 
bolts were tightened thus locking that top ring into 
position. The lower ring could then be unbolted, lifted 
on top of the fixed ring, bolted to it and together 
forming another two-foot lift rigidly supported on the 
pervious one. 


The process was thus continued to the top, special 
timber shutters being introduced where junctions 
with other work occurred and where grooves or cavities 
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— FLUME _TUNNEL — 


has to be left in the concrete for the subsequent 
fitting of steelwork. 





With the shutters self-supporting, it was possible to 
build uparelatively light system of scaffolding with a 
right deck at the required levels to give the men 
access to each lift. A girder was cantilevered out at 
the top on 2 rock and concrete foundation, and fitted 
with a pulley. With this and an air winch a hoist was 
devised which lifted about 7 c. ft. concrete from the 
mixer at a time to the working deck from whence it 
was carried and placed by hand right round the ring 
until that lift was completed. 


The side walls of the pipe tunnel presented no 
particular problem and steel-faced timber shutters 
were used, supported on L shaped frames which rested 
on the floor. 


Since the tunnel arch was of considerable size, it was 
considered that much time and labour would be saved 
if the shutter was constructed as a one piece travelling 
unit. A length of 7’-6’’ wes selected as being the most 
suitable. The arch form was made up in timber ribs 
with timber lagging covered by thin steel sheet and 
the whole was carried on four pipe column units suita- 
bly braced together. The feet of the columns did not 
extend to floor but were fitted with footplates. These 
were located above joist bedded on the floor with gap 
in between of some six inches to be filled by timber 
folding wedges. 


The second framework was built which could be 
slipped under the shutter unit. This was built up on 
four bogies which ran on two feet parallel tracks. 


To strike the shutter, the second unit was run under- 
neath the shutter. The weight of the latter was taken 
by ordinary jacks sited on the tunnel floor and acting 
on suitable brackets welded to the shutter framework 
columns. Tne wedges were knocked out, the jacks 
lowered until the shutter framework rested on the 
second unit, and the whole assembly was then drawn 
forward by «a hand winch into the next position. The 
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shutter frame was jacked up, the wedges inserted and 
the supporting frame drawn out. forward of the 
shutter. With the addition of a few planks, it now 
formed a working platform for the men who were to 
place the concrete in the arch. 


A portable belt conveyor was withdrawn from the 
crusher site and used to convey the concrete from a 
mixer set on the tunnel floor to the working platform. 
From thence it was shovelled into the shutter. 


With a setting time of 24 hours, a progress of three 
lengths, or 22’-6” was obtained per week. 


Conclusion 

Although the contractors had made their decision, 
considerable doubts existed at first as to whether or 
not it would prove to be practicable to combine the 
employment of modern plant and methods with 
untrained labour under the conditions which obtained 
at Machkund. There early doubts soon proved to be 
unfounded. By suitable training and supervisory 
control, the men acquired a remarkable degree of 
skill. The mechanical equipment served well, and the 
men soon dropped into the routine operations of 
maintenance, driving the tunnels and placing the 
linings. Progress bonus was introduced throughout as 
many operations as possible, and this kept interest 
and effort at the consistently high level necessary to- 
maintain good progress. 


To sum up, the correctness of the contractor’s 
decision was proved by the results obtained which 
compared very favourably with Western standards. 
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Ramagundem Thermal Power Scheme 








The scheme envisages the construction of a 
thermal power station of 37,500 kW. capacity at 
Ramagundem on the Grand Trunk route between 
Kazipet and Balarshah. The site for the power station is 
located in the heart of the rich coal producing area 
and supply of coal to the Power Station is from the 
Bellampalli Collieries which is about 20 miles from the 
power station. There are also possibilities of opening 
a coal field at Ramagundem. The power plant com- 
prises, of 3 alternators of 12,500 kW. capacity each, 
together with 6 boilers of 50,000 lbs per hour evapora- 
tion capacity each at 425 lbs per square inch pressure, 
turbines and associated equipment. The various 
civil works like colony quarters, roads, power house, 
workshop building, cooling tower etc., are complete. 
Erection of all 6 boilers as well as3 turbo-alternators 
is over. The power generated at Ramagundem will 
be used for the following purposes : 


1. To supplement the power supply at Hyderabad 
to meet the ever increasing demand for power in the 
metropolis. 


By S. A. QUADER 


2. For the supply of power to the districts of Karim- 
nagar, Warangal, Nalgonda and Medak in Telengana 
region of Andhra Pradesh. 


The transmission and distribution lines consist 


of : 


(a) one 120 mile double circuit 66 kV line runn- 
ing from Ramagundem to Hyderabad, supplying 
power on the way to Peddapalli, Karimnagar and 
Siddipet : 


(b) One double circuit 66 k.V. line from Rama- 
gundem to Sirpur to cater for the heavy industrial 
load coming up at Mancherial, Bellampalliand Sirpur. 


(c) One 66 k. V. single circuit line from Rama- 
gundem to Hanamkonda. 


General view of the Power House 
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Turbine Room 


(d) A number of 33 k.V. lines for supply into 
rural a eas with subsidiary 11,000/440 V lines. At 
present 22 major towns and villages, increasing ulti- 
mately to 40, will be electrified and power supplied 
to lift irrigation sets along the route. 


The communication between the power station 
and the various sub-stations will be by means of 
carrier system. 


A noteworthy feature of the scheme is that all the 
transmission towers required for the project were 
designed, fabricated and erected by the departmental 
staff. 


The total estimated cost of the original scheme is 
Rs. 406 lacs. The amount is revised to Rs. 500. 12 lacs. 


Under the second Five Year Plan, it is proposed to 
increase the steam generating capacity of the station 
by the addition of one more boiler of 160,000 Ibs per 
hour capacity and a cooling tower. A sum of Rs. 38.20 
lacs has been provided for the scheme in the second 
Five Year Plan. 


In order to cater to the needs of the large industrial * 


concerns coming up in the region (Sirpur) it is proposed 
to erect a 66 k.V. double circuit line from Ramagun- 
dem to Sirpur. For this scheme a sum of Rs. 19.20 
lacs has been provided in the second Five Year Plan. 


Ti9 progress of work so far on the project is as 
follows : 


The entire power house consisting of the 3 alter- 
nators, 6 boilers and their auxiliaries, circulating 
water pumps and cooling tower ete., were compl: ted 
together with the main pumping station at river 


Continued from page 33 
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Godavari. The tests on all the boilers and alternators 
and 11 k.V. switchgear were carried out successfully. 
The power house has been commissioned in the 
month of June 1957 and power is being supplied now 
to the towns of Peddapalli, Sultanbad, and Mancherial. 


The entire civil work such as colony roads etc., were 
also completed. 


On the northern feeder the 66 k.V, double circuit 
transmission line from Ramagundem to Bellampalli 
which also includes the crossing of the river Godavari 
is completed. 


The industrial concerns at Sirpur have ccme up for 
electricity supply for their factories demarding about 
17000 kW ot pcwer. The estimate for the northern 
feeder has therefore been revised ard goverrment 
sanction obtained. The 66 k.V. single circuit trans- 
mission line from Peddapalle to Hanamkonda is in 
progress. 

66 k.V. Line normal suspension tower 
t 





Telengana Hydro-Thermal Scheme 


The number of villages and towns electrified is only 
about 15 out of 10,000 villages in the area. The de- 
velopment of electricity in rural areas which is of 
national importance in the country is practically nil. 


To increase the standard of living and to improve the 
economic conditions of the rural population estimated 
as 80 per cent of the total population, it is essential 
that the electric supply is extended to villages rapidly. 
It is obvious therefcre that a very board based policy 


in the matter of electric development is to be adopted 
in the Telengana area if any appreciable progress is 
to be achieved. The piecemeal sanction accorded by 
the Government and/or sought for by the department 
previously.will not help vast and co-ordinated develop- 
ment that is desired. The policy of sanctioning 
schemes on an integrated development basis for large 
Zones as adopted in the case of ersstwhile Andhra area 
is all the more necessary in the case of Telengana 
area which is lagging behind. 


a 
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The compaction obtainable in a railway compartment, however 
unforgettable it may be, is nothing compared to the full compaction 
possible with Johnson vibration equipment. 


The portable light-weight vibrator illustrated below has been 
designed after years of manufacturing experience based on supplying 
vibrators to this country; this experience has resulted in the evolu- 
tion of a vibrator capable of achieving excellent results in compact- 
ing harsh, dry mixes. Compaction is rapid and certain; large numbers 
of these machines are being used all over India, on P. W. D. con- 
tracts, mass concrete work, as well as dock and harbour construction. 


The vibrator can be driven by either a totally enclosed motor 
or by a petrol engine. 
Experienced engineers and contractors know that for manufac- 


turing concrete products or working on site, there is no machine 
to compete with the new Johnson vibrator. 


Manufacturers . 
Cc. H. JOHNSON (MACHINERY) LTD., STOCKPORT, ENGLANC 


Write for details to Sole Agents: 


Killick, Nixon & Go. Private Ltd. 


(A WHOLLY OWNED SUBSIDIARY OF KILLICK INDUSTRIES LTD.) 
Killick House, Home Street, Bombay 1. 


Delhi Office : C/o Bird & Co. (Private) Ltd., Post Box No. 65, New Delhi. 

Calcutta ; F-2 Clive Buildings, Post Box No. 719, Calcutta. 

Madras : C/o Binny & Co. (Madras) Ltd., Engineering Department, 
P.O. Box No. 66, Madras. 


Ws = a Se: 


PUN CTO: 













with the NEW Johnson 
Model IIIA Concrete Vibrator 


POWER UNIT: a 3 h.p. air 
cooled Villiers engine or a 
3h. p. motor. 


DRIVE: by protected vee belt. 


FREQUENCY. 10,000 
vibrations per minute 


FLEXIBLE SHAFT. Max. 
length 36°. A strong reinforced 
rubber sleeve surrounds the 
shaft. An unusual degree 

of flexibility is obtainable 


VIBRATOR: mounted on 
ball and roller bearings. The 
full length of the flexible 
shaft can be immersed 
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“Partners in this great enterprise 
of building a NEW INDIA” 













Basic to a better life is power, electric power. And 
wherever in this land of ours, electric power is- 
transmitted and distributed, ALIND will have a 
real contribution to make. 4 


We are active partners in this enterprise of building 
the new India of today...and tomorrow. 
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Approx. conductor mileages supplied/on supply 
to various States —. 


” 


THE ALUMINIUM INDUSTRIES. LTD 


India’s largest manufacturers of aluminium cables and accessories 
KUNDARA GB KERALA STATE 


Monoging Agents: Seshasayee Bros. (Trav.) Private Ltd 
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Tungabhadra Hydro Electric Scheme 





The Tungabhadra reservoir is primarily intended 
for irrigation but the possibilities of power develop- 
ment from its storage have been under consideration 
for a long time. The Tungabhadra Power and Tunga- 
bhadra Low Level canal are synonymous. It was in 
early 1939 that the possibility of Low Level canal 
for immediate use of the water of the Tungabhadra 
for irrigation at a comparably.low cost was visualised 
and with it the possibility of developing power at 
different stages examined. One such was to develop 
a single fall at Bukkasagar and another further away 
from Mallapur and Kampli villages. Development of 
power in two stages at Dam site and at Kamalapur 
was finally decided on and canal aligned to suit. The 
reservoir is formed by constructing a dam across the 
river Tungabhadra near Mallapuram about 3 miles 
from Hospet in Mysore State. The river takes its 
present name from the confluence of the Tunga and 
Bhadra. These two rivers have their source in the hill 
known as “Varaha Parvath” high up in the Western 
Ghats in Mysore State. After running widely different 
courses, they unite at the sacred village of Kudali 
near Shimoga to. form the Tungabhadra. This river 
forms the boundary between Andhra Pradesh and 
Mysore States, lower down the Bellary District of 
Mysore, before finally joining the Krishna River. 


The Tungabhadra Hydro Electric Scheme is one 
the major multi-purpose projects undertaken in com- 
posite Madras State, firstly as a post-war development 
project and later added to the first Five Year Plan. 
With the formation of Andhra State, and the conse- 
quent transfer of the seven taluks of Bellary District 
to Mysore State, this project has become a joint 
venture of the Andhra Pradesh and Mysore State 
Governments. The capital cost on the project and the 
power benefits are shared in the ratio of 80:20 on a 
permanent basis, but this ratio is agreed to be 75 : 25 
until the first unit of Sharavati valley project of 
Mysore Government is commissioned. The execution 
of the project is under the control of the Tungabhadra 
Board, which is constituted by Government of India 
specially for the purpose. The constitution of the 
Board is furnished in Annexure. I. 


The ultimate installed capacity of the scheme is 
72,000 kW. Of this, 45,000 kW have to be installed 
in the first stage (2 units of 9,000 kW at Dam and 
three units of 9,000kW at Hampi) and the rest under 
the second stage. Four units of 9,000 kW each are 


already installed and arrangements are being made 
to instal four more units of the same capacity during 
the second Five Year Plan. 


The first stage of the Project comprises : 

(a) A power station at the foot of the Tungabhadra 
Dam called the Dam Power House with two 
9,000 kW units and provision for two more 
units in the future. 


(6) Asecond power station called the Hampi Power 
House at about the 14th mile of the irrigation 
canal, near the Hampiruins and named after it 
with two 9,000 kW units initially to be 
followed by one more unit and a further unit 
(4th unit) under the second stage. 


(c) A power transmission grid connecting the power 
houses with the consuming centres in the 
Bellary, Anantapur, Kurnool, Cuddapah and 
Nellore Districts. 


Tungabhadra Hydro Electric Scheme is the second 
hydro electric scheme of the erstwhile Andhra State 
and the fifth hydro electric station in Mysore. 
Power from this station is now being supplied to 
Bellary, Chintaldrug and Dharwar districts of Mysore 
State and a vast area of Rayalaseema in Andhra 
Pradesh, which, though rich in resources, is backward 
in development, mainly because of lack of cheap 
and abundant electric power. 


The Dam Power House constructed at the foot of the 
Tungabhadra Dam, is about 3 miles from Hospet in 
Bellary District. There is a good motorable road from 
Hospet to the Dam site. Hospet is on the railway line 
between Guntakal and Hubli, and access is by a good 
motorable road, 12 miles in length from Hospet. A 
map showing access to site is given. 


Civil Engineering Works 
The Tungabhadra Dam is primarily intended for 
storing water for irrigation. The gross head available 
at the Dam Power House varies from 43 ft. to 95 ft. 
This head is utilised for power generation at the Dam 
Power House. 


Water for irrigation is drawn through canals on 
both flanks of the Dam. The low level canal on the 





26 INDIAN JOURNAL OF POWER AND RIVER VALLEY DEVELOPMENT—APED NUMBER 


} 





Dam Power House: Tailrace 


right flank through which water is drawn for irriga- 
tion purposes by both Andhra and Mysore states 
carries @ maximum discharge of about 2500 cusecs 
during the irrigation period. At about the 14th mile 
of canal, a drop in ground level of about 110 ft. occurs 
and this head is also utilised for power generation. 


Thus the water mainly intended for irrigatoin is 
made use of for generation of power at two different 
points prior to its being utilised for irrigation. 


Dam Power Station 
Power Potential 
The firm power available from the minimum dis- 
charge at the Dam will be about 12,500 kW at 60% 
L.F. The seasonal power, however, with about 2500 
cusecs maximum discharge may be as high as 
26,500 kW. 


Hydro Electric Pipes and Intake 
Four steel pipes of 11’-0” dia. and 1/2” shell thick- 
ness are installed in the dam with intakes and head 


Transformer Yard with kiosks 
Dam Power House 





Pond after water is let in. 


gate controls. Only two of them are utilised initially, 
the other two having been left closed with blank 
flanges. 


Supply of water to the turbine is further controlled 
by 11’-0” dia. electrically operated butterfly valves 
located immediately above the power station. 


Turbines and Generating Machinery 

The two vertical shaft, Kaplan turbines each of 
maximum output capacity of 13,800 H.P., at 214 
R.P.M. now installed are manufactured in Switzerland. 
These are coupled to two 9000 kW 3 phase 50 cycles 
11 kV alternators, also manufactured by M/s Brown 
Boveri in Switzerland. The indoor switchgear is also 
supplied by Swiss manufacturers. 


Outdoor Transformer Yard—Hampi Power House. 
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Concreting for the first Penstock at the 
Canal Power House 


Power House Buildings 

The power house building is designed to accommo- 
date all the four units, though only two units are 
installed initially. 


The foundation of the machines and the stanchions 
supporting the superstructure, gantry and crane are 
taken down to hard rock. The power house super- 
structure is of R.C.C., on account of the shortage of 
steel, and in keeping with the general appearance of 
the Dam. The electrically operated overhead travelling 
crane for handling heavy lifts is of 75 ton capacity. 


Transformer Yard 

This is located adjacent to the power house at 
right angles to its longer axis. To avoid extensive 
excavation for the yard, the equipments are arranged 
at different levels. The transformers are kept at the 
Power House floor levels and the other structures 
at higher levels to suit the general ground formation. 


Two transformers of capacity 10.6 mVA each are 
installed to step-up the generated voltage from 11 kV 
to 66 kV. for transmission to distant centres. 


The lines taking off at the Dam station are as follows: 
66 kV single circuit line to Bellary (constructed 
under the Ceded district scheme). 
66kV double circuit lines to Hampi Power House. 
66 kV single circuit. line to Sokke. (constructed 
under the ceded district scheme). 


Two 1500 kVA 66/11 kV step-down transformers 
have been provided for giving 11 kV supply 
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for local services and emergency stand-by auxiliary 
supply to Hampi Power House. 


The outdoor switchgear such as circuit breakers, 
isolators etc., are from Switzerland. The breakers are 
of the minimum-oil-content type. 


The 66 and 11 kV structures are of galvanised 
steel. 


The names of the plant manufacturers and contrac- 
tors connected with this scheme are furnished in 
Annexure IJ. 


Station Auxiliortte 

Power for station auxiliaries are supplied from two 
unit transformers of capacity 500 VA 11kV/400 
volts each connected to the alternator terminals. 


A house set comprising 375 kVA 3 phase 50 cycles 
400 volts generator coupled to a 680 B.H.P. Francis 
turbine is provided for alternative feed to the station 
auxiliaries in case of failure of supply from the main 
generating sets. 


Hampi Power Station 


The Head Works 

When the power canal carries a discharge of about 
2500 cusecs the maximum seasonal power that could be 
developed will be about 31,800 kW at 60% load 
factor at a net head of 110 ft at the Hampi station. 
But in summer when there is restricted irrigation 
flow the power that could be generated will be only 
about 19,500 kW at 60% load factor. During the 
earlier stages of irrigation it may be possible to draw 
higher firm power by regulating the discharges from 
the reservoir more evenly. 


The total firm power potential of dam and canal 
power houses is about 32,000 kW and the total 
seasonal power potential at the two stations is about 
58,300 kW. 


The forebay for Hampi station has a useful capacity 
of 28 me. ft. The purpose of the forebay is to store 
the canal discharge during non-peak hours and admit 
this during the peak load period. The forebay is 
located at the end of the power canal and in the south- 
east corner of the famous Hampi ruins. In view of 
the historical importance of the ruins, the site for the 
forebay has been fixed in consultation with the Archeo- 
logical Department of the Goverr ment of India so as 
to cause least damage to the monuments in the area. 

The forebay is formed by a composite dam with 
earth backing and an earthen bund with clay puddle 
hearting and gravel casing. As rock is not available 
at reasonable depth for foundations in this area, a 
masonry dam could not be built. However the portion 
of the bund where the pipe intakes are located is in 
masonry, founded on rock. 


Low Pressure pipe lines 

Out of the two low pressure steel pipe lines 18’-0” 
in diameter each capable of discharging 2200 cusecs 
proposed for peak load conditions, only one pipe is 
installed initially. The intake structures for both the 
pipes together with the gates, hoists and trash racks 
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Entrance of Low Pressure Pipe line of canal Power 
House at Intake Stracture 


are however constructed even at this stage. The 
second pipe will be blank flanged at the downstream 
end. 


Surge Tank 

Each of the two low pressure pipe lines end in a 
differential surge tank of steel. Only one surge tank 
is being constructed initially. The second low pressure 
pipe line including the second surge tank will be ins- 
talled later. 


Penstocks 

Four steel penstocks, two from each surge tower 
will be provided ultimately, but only two are being in- 
stalled during the initial stage. Grading for all the 
pipe lines will be done initially. 


Each pipe will be 12’-0” in diameter capable of 
supplying a maximum discharge of 1100 cusecs for 
peak load requirements. Each of these penstocks will 
be connected independently to a turbine in the power 
house. 


Each penstock will be provided with one set of 
butterfly valve, air valve at the surge tank and another 
set of butterfly valve, pressure recorder, and venturi- 
meter at the power house end. 


Erection of first unit in progress 
Canal Power House 
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Intake structure at the head of L.P.P.L. 
of Canal P.H. 


Power House Building 

The power house is located in a cutting and is 200 ft. 
long and 60 ft. wide for accommodating the eventual 
installation of four generating units. Only two 
units are now installed. The power house sub-structure 
is of R.C.C. as in the case of Dam Power House. 


Turbine and Generating Machinery 

The two vertical shaft, Francis turbines, each of 
maximum capacity 12,600 H.P., 214 R.P.M. erected, 
are of Swiss make. These are coupled to two 
3 phase 50 cycles 11 kV 9000 kW alternators, also 
manufactured in Switzerland. 


The indoor switchgear is also of Swiss origin. 


Tail Race 
The tail race level is fixed to suit the level of the 
low level canal which is fed by the tail race. 


Transformer Yard 

This is of outdoor type and is located-at right angles 
to the Power Station. Excavation for the yard is in 
benching as at the Dam Power House. 


Two transformers of capacity 10°6 mVA similar to 
those at Dam Power House are installed. 


The following 66 kV line take-offs have been provi- 
ded at Hampi Power Stations : 


Turbine No. 1. Work in progress at the 
Canal P 





Spiral casing of Second Unit of the Canal P.H. 

1. 66 kV double circuit inter-connectors to dam 
power station. : 

2. 66 kV feeder to Bellary with space provision 

for a second feeder to Bellary. 


. Station Auxiliaries 

Power for station auxiliaries will be supplied from 
two unit transformers of capacity 500 kVA 11kV/400 
-yolts each connected to alternator terminals. 


There will be an additional 500 kVA _ 11kV/400 
volts out-door station transformer fed by the 11 kV 
Dam-Hampi feeder to provide alternative feed to the 
Station auxilaries in case of failure of supply from 
the main generating sets. 


Transmission System 

There will be around 600 circuit miles of 66 kV 
main transmission lines and 110 circuit miles of 33 kV 
sub-transmission lines located ia the Tungabhadra 
Scheme area of Andhra Pradesh and extend from 
Bellary to as far as Renigunta where they will meet 
the transmission lines under the Nellore Thermal 
Scheme. The transmission system also comprises the 
subsations at Bellary, Guntakal Gooty, Kurnool, 
Cuddapah and Renigunta. The Mysore transmission 
system reaches as far as Davangere so as to link up the 
Tungabhadra system with the Mysore system, and 
comprises substations at Bellary, Sokke, Kudligi 
“Tornagallu ete. Annexure III gives the details of 
. transmission lines. 


General view of I and II Units of the 
Canal P.H. 
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Work on first penstock in progress in the 
Canal P.H. 


Sub-Stations 
The 66 kV main sub-stations provided in the scheme 
are given below along with installed transformer 
capacities. 


Name of the Number and capacity 


substation. of transformers. 
Sokke 2 Nos. 250 kVA. 
Kudligi 3 Nos. 500 kVA. 
Tonnagallu 1 No. 1000 kVA. 
Bellary 2 Nos. 1000 kVA and 
2 Nos. 3000 kVA. 
Guntakal 2 Nos. 1000 kVA. 
Gooty 3 Nos. 3000 kVA and 
1No. 1500 kVA. 
Dhone 3 Nos. 1500 kVA. 
Kurnool 3 Nos. 3000 kVA. 
Tadapatri 2 Nos. 1000 kVA. 
Erraguntala 2 Nos. 1000 kVA. 
Cuddapah 3 Nos. 1500 kVA. 
Rajampet 2 Nos. 500 kVA. 
Kodur 2 Nos. 500 kVA. 
Anantapur 2 Nos. 1000 kVA. 
Dharmavaram 3 Nos. 100 kVA. 
Penukonda 1 No. 500 kVA and 
1 No. 250 kVA. 
Hindupur 2 Nos. 1000 kVA. 


There are two 3000 kVA synchronous condencers, 


Turbine work in progress at the Canal 


Power 
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Dam Power House and Transformer Yard. 


one at Gooty and one at Renigunta for voltage 
regulation and stabilisation of the Andhra Trans- 
mission System. 


Agency of Execution 

Prior to the formation of the Andhra State on 
1-10-1953, the entire scheme including the irrigation 
part of it was executed by the Public Works Depart- 
ment and Electricity Department of the composite 
State of Madras. Similarly, works on the Hyderabad 
side were executed by the State Government of 
Hyderabad. Subsequent to the formation of the 
Andhra State and the consequent change due to a 
portion of the Bellary district, comprising the seven 
taluks where the dam and the two appurtenant works 
are situated, having been transferred to the Mysore 
State, the Tungabhadra Board was formed by the 
Government of India, as stated earlier. 


The constitution of the Tungabhadra Board is 
furnished in annexure I. 


The Board has the powers of the State Government 
and will execute all the common works connected with 
the scheme on the right bank including the regulation 
of water and power. 


Capital Costs 
The scheme as originally estimated is to cost about 
Rs. 7.3 crores initially, rising to about Rs. 8 crores 
at the end of ten years. 


Consequent to the formation of the Board the 
scheme estimates had to be split up into three parts 
corresponding to the Mysore, Andhra and Board 
portions. The estimates also have since been revised. 
The power developed as well as the capital expenditure 
on the Board portion of the scheme is to be shared in 
the ratio of 80:20 by Andhra and Mysore States. 
The details of the break-up estimate figures are 
furnished below : 

Common works under the Board. Rs. 712 lakhs 


(Revised) 
Andhra Transmission lines ete. Rs. 363.47 lakhs. 
Mysore Transmission lines ete. Rs. 32 lakhs. 


Second Stage Development of the Tungabhadra Hydro 
Electric Scheme _ - 
The joint works of Tungabhadra Hydro Electric 


Scheme second stage are covered by 

the T.B. Nellore Hydro Thermal 

Scheme sanctioned by the Govern- 

ment of Andhra inG.O. No. 2142 

(Public Works and Transport) dated 

27-7-1956. In their letter No. NR. 2 

(4) /57 (A) dated 24-4-1957 the Plann- 

ing Commission, Government of 

India, haveinformedthe participating 
states viz. Government of Andhra 

Pradesh and Mysore that the scheme 

has been technically cleared by the 

Advisory Committee on Irrigation 

and Power Projects and that the 

scheme may be taken up for imple- 
mentation by the two Governments 

during the second Plan period. 


The Tungabhadra Hydro Electric 
Scheme covered by the above 
sanctions provides for the following 
works to be executed under the 
control of the Tungabhadra Board. 


(i) Installation of the fourth generating unit (9000- 
kW capacity) at Hampi Power House. 


(ii) third & fourth units (9000 kW capacity) each 
at Dam Power House to complete the full 
development of the two Tungabhadra Power 
Stations. 


(When these sets are installed it will be possible- 
to obtain seasonal power to the extent of 
about 58.3 mW from the two stations, the 
firm power being about 32 mW) 


(iii) Erection of the second 66 kV circuit from: 
Hampi Power House to Bellary Sub-station. 


The above works are expected to be taken up during 
the year 1958-1959 and completed by the year 1960-61. 


It is proposed to call for tenders forthe supply and 
erection of the generating units at both Dam and 
Hampi Power House very soon. 


Load Prospects 

It is gratifying to note that the load forecast envi- 
saged in the sanctioned Tungabhadra Hydro Elec- 
tric Scheme is being realised at a more rapid rate. 
The demand on the Tungabhadra Dam Power House 
which is commissioned (first unit was commissioned in 
January 1957 and the second unit in May 1957) has 
already reached 18,000 kW i.e., the present full 
capacity. The load anticipated in the third year of 
operation has actually reached in the first year itself. 
It is anticipated that the power generated at Hampi 
Power House also will be consumed very soon. Recent 
load survey carried out by the Central Water & Power 
Commission indicated that there will be an accelarated 
load development in the area served by the Tunga- 
bhadra Hydro Electric Scheme. Under the circums- 
tances it is necessary to take up second stage works 
and complete them during the second Five Year Plan 
period itself. The Tungabhadra Board has therefore 
rightly decided recently to call for tenders for the 
second stage equipment and it is hoped that the 
necessary foreign exchange for the implementation of 
second stage works will be made available. 
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Conclusion . 
The power that is generated at the Tungabhadra 
Power Stations is for utilization mostly in the “‘Rayal- 
seema districts” which are comparatively backward 
in social and economic development. Development 
in this area which is rich in natural resources and 
minerals was poor mainly due to lack of cheap and 
adequate electric power. Tungabhadra power will 
give a great fillip to industrial advancement badly 
needed in this area. It will also facilitate supply of 
power to rural areas both for lift irrigation and small 
industries. 


The districts served by Tungabhadra Hydro 
Electric Scheme have immense mineral wealth. 


Bellary has deposits of copper, steatite, manganese, 
lead and gold. There is also lime stone, red and yellow 
-ochres, oxides (red), clay, pyrolusite and emery. 


Anantapur has barytes, calcite, carborundum dia- 
mond, Fuller’s earth, gold, lead, yellow ecyquartz, 
steatite, asbestos, chromite and clay. 


Kurnool has antimony, barytes, copper diamond, 
steatite, pyrites, lead, manganese, silver manganite, 
zine, lime stone, oxides (red), ochres (yellow), china 
clay, clay and slate. 


Cuddapah has aluminium, antimony, copper galena, 
iron, lead, silver, zinc, diamond, asbestos, barytes, 
silicate, china clay, limestone, ochres, grey, red and 
yellow, red oxide, gypsum and slate. 


With the advent of adequate hydro power from the 
‘Tungabhadra Power Stations it will be possible to 
-explore the above mineral wealth in the near future. 


ANNEXURE—I 
Tungabhadra Board 


After the formation of Andhra Pradesh and the merger of seven 
-taluks of Bellary District in Mysore State, the Tungabhadra Board 
was formed by the Government of India, Ministry of Irrigation and 
Power, in pursuance of Sub-section (4) of Section 66 for the Andhra 
Pradesh Act. Vide their Notification No. DW-II-22 (129) dated 
29-9-1953. The Board had the powers of the Head of the De- 
partment and all matters not covered by the delegation of powers 
had to be referrred to Government of India for their orders. ‘ In 
order to avoid delay in execution of the work, the Board was re- 
constituted by the Government of India, Ministry of Irrigation 
and Power in their Notification No. DW-11-4-(9) dated 10-3-1955, 
vesting in it the powers of a State Government. The reconstituted 
Board deals with all matters relating to works on, or connected 
with the Tungabhadra Project which are common to both the 
‘States of Andhra Pradesh and Mysore. 


The Board consists of :— 
Chairman 
(i) Shri B. K. Gokhale, I.C.8., (Retd). 
Members 


(ii) Shri L. Venkatakrishna Ayyar, I.8.E., (Retd), 
Special Chief Engineer, Andhra Pradesh. 


(iii) Shri D.K. Srinivasachar, I. A. 8., Secretary to the Govern- 
ment of Mysore, Public Works and Electricity Depart- 
ment. 


(iv) Shri R. Narayanaswamy, Joint Secretary to the Govern- 
ment of India, Ministry of Finance. 


The reconstituted Board appointed Shri A. R. Venkataraman, 
A. 8S. E., Chief Engineer, Irrigation Branch as the Secretary of 
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the Board. The services of Shri A. R. Venkataraman were replaced 
at the disposal of the Government of Andhra Pradesh with. effect 
from 1-11-57. ShriG. N, Pathak, I. A.A. 8., has been appointed 
as the Secretary of the Board with effect from 1-11-1957. 


On the Hydro Electric side the Board was assisted by the Elec- 
tricity Sub Committee consisting of Shri of B. R. Somayajulu, 
Chief Engineer for Electricity, Andhra Pradesh as Convener and 
Shri G. Chandy, Chief Engineer for Electricity, Mysore as_ the 
Member from 1-11-1953 to 18-4-1956 and by Shri J. L. D’sa, 
Chief Engineer for Electricity, Mysore as Member from 19-4-1956 
to 31-11-1957. The Electricity Sub Committee was abolished with 
effect from 1-11-1957 and Shri B. R. Somayajulu, Chief Engineer 
for Electricity, Andhra Pradesh was appointed as the Chief Engine- 
er for Electricity, Tungabhadra Board with effect from that date. 


ANNEXURE II 
Plant Manufacturers 
1. Penstock gate Hoists, Draft 
tube, cut off gates, LPPL 


surge tank, penstocks, 
Trash rack. 


Tungabhadra Dam Workshops, 
Hospet. 


to 


. 11-0’ dia. Extension pipes. M/s. Indian Hume Pipe Co. 
Ltd. 


3. Butterfly valves, M/s. Kamani Engineering 
Corpn., Ltd., 

M/s. Protos Engineering Co., 
Pte. Ltd. 

M/s. Kaycee Industries Ltd., 


M/s. Electric Power Devices 
Corporation & 

M/s. The Standard Rolling 
Shutters & Engg. Works. 


4. Rolling shutters. 


M/s. Godrej Boyce Manu- 
facturing Co. 


. Doors and windows. 


oO 


6. 75 ton Electrically operated 
Travelling cranes. M/s. K. G. Khosla & Co. 


7. R. B. Excavators. M/s. Greaves, Cotton & Co. 
Ltd. 


8. FD Rear dumpers. M/s. Blackwood Hodge (I) Pte. 
Ltd. 
9. Tractor, Trailor, and arc 


welding sets. M/s. Voltas Ltd. 


M/s. Indian Oxygen & Acety- 
lene Co., Ltd. 


10. Cutting machines and Quasi 
Are Transformer welding sets 


11. Pick up vans. M/s. Rane Ltd: 


12. X-Ray apparatus. M/s. Philips India Ltd. 


13. Station Wagon. M/s. Addison & Co., Ltd. 

M/s. Escher Wyss Ltd., Swit- 
zerland. 

(M/s. Kumardhubi Engineering 
Works Ltd., Calcutta.) 


14. Turbines for Dam Power 
House 


M/s. Charmilles Engineering 
Works Ltd., Switzerland. 
(M/s. Kaycee Industries 
Ltd., Bombay). 


15. Turbines for Hampi Power 
House. 


M/s. Brown Boveri & Co. Ltd., 
Switzerland. 
M/s. Voltas Ltd., Bombay. 


16. Generators and Indoor swit- 
chgear for Dam and Hampi 
Power Houses, 


17. Outdoor switchgear including M/s. Oerlikon Engineering Co., 
66 and 11 KV galvanised steel Switzerland. 
structures, Minimum oilcir- M/s. Larsen & Toubro Ltd., 
cuit breakers, potential trans- Madras. 
formers, current transformers 
and control and metering cu- 
bicles for local 11 KV supply 
(for Dam and Hampi Power 
Houses.) 
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18. 


19. 


20. 


— 


23. 


. Transmission 
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Power Transformers for Dam M/s. English Electric Co., Ltd., 
land 


and Hampi Power Houses. 


Power cables. 


Controkeables. 


. Lighting Installation. 


lines. 


Substations. 


and. 
(M/s. Binny & Co., Ltd., 
Madras). 
M/s. Siemens Schuckert Werke, 


Germany. 

M/s. Protos Engineering Co. 
Pte. Ltd., Madras. 

M/s. Johnson & Philips Ltd., 
England. 

(M/s. Johnson & Philips Ltd., 
Bombay). } 

Cables Ltd.) 
Aberdare, England. 

(M/s. Steam & Mining Equip- 
ment (India) Ltd., 
Cojpuite.) 


M/s. rae Boveri & Co. Ltd., 
Switzerland. 

(M/s. Voltas Ltd., Madras.) 

M/s. William Giepel & Sons, 
England. 7 

(M/s Gordon, Woodroffe, Madras.) 


M/s. Crompton Engineering 
Co. (Madras) Private Ltd., 
Madras. 

M/s. Jessop & Co., Ltd., 

Calcutta. 
M/s. Aluminium Wire and Cable 
Co., Ltd., England. 
M/s. Nippon Gaishi Kaisha Ltd., 
Japan. 
(M/s. Kamani Engineering Cor- 
poration Ltd.) 
M/s. National Insulated Cable 
Co., Calcutta. 
(M/s. P. Natesan & Co., Madras). 
M/s. W. T. Henley’s Telegraph 
Works Co. Ltd., Calcutta. 
Richardson & Cruddas 

Ltd., Bombay. 

M/s. Bullers Ltd., England. 

M/s. Kokoku Irdtf *atids Steel 
Manufacturing Co., Ltd., 
Japan. 

(M/s. Modi & Modi Co., Bombay.) 

M/s. Electrical Machines Cor- 
poration Pte. Ltd.,Calcutta. 

M/s. Aluminium Industries 
Ltd., Kundara. 


M/s. 


M/s. Westinghouse, U.S.A. 

M/s. Cromptons, U.K. 

M/s. S & E, U.K. 

(M/s. Crompton Engineering Co. 
Ltd., Madras.) 

M/s. Magrini, Italy. 

M/s. Line Equipment Ltd., U.K. 

M/s. Hackbridge & Hewittic 
Electric Co., Ltd., U.K. 

M/s. Hugh J. Scott, U.K. 

Legg Industries Ltd., 

(M/s. Easun Engineering Co., 
Ltd., Madras.) 

M/s. S.E.M. Co., Belgium. 

M/s. International General 
Electric Co., (India) Ltd., 
Madras. 

M/s. Asea Electric Co., Sweden 

(M/s. Asea Electric Co., (India) 
Ltd., Bombay.) 
M/s. Tudor Accumulator Co., 
Ltd., U.K. 
(M/s. Dodsal Pte. Ltd., Bombay.) 

M/s. British Thompson Hous- 
ton, U.K. 

(M/s. Associated Electrical Indus- 
tries (1) Pte. Ltd., Madras.) 

M/s. Cooke & Ferguson, U.K. 

(M/s. Greaves, Cotton & Cromp- 
ton Parkinson .Ltd., 


Madras.) 


24. Synchronous condenser at 




















Gooty substation. M/s. Ocrlikon Engineering Co.,. 
Switzerland. 
M/s. Larsen & Toubro Ltd., 
Madras. 
ANNEXURE III 
Tungabhadra Hydro Electric Scheme (Andhra Portion) 
Transmission Lines 
I. 66 kV lines 
Name of the line Length in Power conductor Equivalent ; 
Miles im 8q. in- 
ie ches 
A: Tower Lines : ies maa 
1. Bellary—Guntakal 
8S. C. line. 30 7/0.161”ACSR 0.075 
2. Guntakal——Gooty 7/0.161”ACSR 
D.C. line 18 = 7/0.161”ACSR 0.075 
3. Gooty—Guddapah 
L.C. line 98 7/0.144”ACSR 0. 
4. Gooty—Kurnool 4 eee 
L.C. line 55 7/0.161”ACSR 0.075 
B. Light Construction : 
5. Cuddapah-Kodur L.C. 54 7/0.144”ACSR 0.060 
6. Kodur-Renigunta 
L.C. Line 27 7/0.144” AOSR 0. 
7. Gooty-Anantapur a. sia 
L.C. line 32 7/0.102” ACSR 0. 
8. Anantapur-Dharma- ve ww 
avaram 8.C. line 20 7/0.102’ACSR 0.030 
9. Dharavaram-Penu- 
konda 8.C, line 28 7/0.102” ACSR 0.030 
10. Penukonda-Hindnpur | 
S.C. line 23 7/0.102” ACSR 0.030 
ANNEXURE LV 
Project at a Glance 
I. General : 
1. Name or river to be harnes- 
: Tungabhadra River. f 
2. Catchment area of the river. 10,880 sq. miles. d 
3. Maximum flood discharge. 3,30,000 Cusecs. 
4. Reservoir water spread. 133 sq. miles. 
5. Total capacity of the reser- 
voir. 1,13,126 Million Cubic feet. 
6. Maximum length of Reser- 
voir. 100 miles. 
7. Type of Dam. Straight Gravity type 


8. Height from the deepest- 
foundation. 

9. Length (including spillway). 

10. Width of road way on top of- 
dam. 

1l. Bottom width at deepest 
foundation. 


- Dam Power House : 
Length. 

Width. 

- Height. 


oo 


oOo Te eal 


Gross head. 
. No. of Power units. 


6. Power generated (Ist Stage) 
7. Power Canal length. 

8. Power Canal capacity 

9. Power Canal Bed width. 
Power Canal Bed width at 
Flumes. 

11. Power Canal velocity. 


10. 


Masonry construction. 


160 feet. i 
About 8,000 ft. y 


22 feet. 


93.5 feet. 


275 feet. 

63 feet. 

About 50 ft. above generator- 
floor level. 

43’ to 96’. 

2 Nos. 9000 kW each ordered for- 
the initial stage and 4 Nos. 
ultimately. 

18,000 Kilo Watts. 

13 miles 3 furlongs. 

2600 cusecs 

72 feet. 


21 feet. 
About 3 feet. 


Continued on page 50- 
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THE 


CEMENTATION COMPANY 


LIMITED 


* 


Specialist contractors with over 
thirty years experience of drilling, 
pressure grouting, piling 


and guniting 


* 


STEELCRETE HOUSE 


Dinshaw Wachha Road, Bombay 
TELEPHONE: 36268 & 37923 


ALSO AT CALCUTTA AND MADRAS 
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, TYPE-JKSS RING-MAIN 
SWITCH AND TEE-OFF 
FUSE-SWITCH-UNITS 


ee ae 
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This oil-immersed unit is suit: 
able for use in 400-ampere 
ring-main circuits having a fau!t- 
rating not exceeding 250 MVA 
at tt kV, and tee-off rormai 


current-ratings up to 6C am- 


peres. 


The ring-main switches are 
capable of making the full 
fault-rating and breaking full- 


load current. 





HEBBURN: COUNTY DURHAM- ENGLAND 


AGENTS: 


BURN & CO., LTD. CALCUTTA 


also BOMBAY, NEW DELHI, KANPUR. 


BOMBAY COMPANY (Private) LIMITED KARACHI COMPANY LIMITED 
MADRAS KARACHI & LAHORE 
AUTOCARS (BURMA) LIMITED ARTISANS LIMITED 


RANGOON COLOMBO 

















Upper Sileru Hydro-Electric Project : Ist stage 





The Upper Sileru Hydro-Electric Project is a 
sequel tothe 110,000kW. Machkund Hydro Electric 
Project, the second and final stage of which is currently 
under execution in the upper reaches of the same 
river. The project envisages further regulation of the 
flow of the Sileru river by construction of about 180 ft 
nigh dam at Guntavada and utilisation of a total 
average head of about 425 ft. by bye-passing a ‘“U” 
bend of the river below Guntavada village. A net 
power draft of the order of 4,150 cusecs, including 
a discharge of 1,400 cusecs from the Machkund power 
house is expected for the Upper Sileru scheme, which, 
on full development, will increase the firm power 
potential of the combined Machkund-Upper Sileru 
system to about 368,000 kW at 60 per cent load factor. 
After the river flow is thus regulated, the waters of 
the Sileru can be utilised again at a further total drop 
of about 800 ft. along the course of the Lower Sileru, 
constituting additional power potential of the order of 
400,000 kW at 60 per cent load factor. 


The Characteristics of the River 

The Sileru River which rises at a general altitude 
of +5,000 ft. drains the western face of the Eastern 
Ghats known as Machkund inits uppermost reaches, it 
flows in a north westerly direction upto Chikanput 
and then joins with Sabari, an important tributary 
of the Godavari River. The average rainfall in the 
basin, which isa hilly region, is of the order of 54 inches. 
The table below indicates the maximum heads existing 
and the proposed schemes in the Sileru basin : 








Jalaput Dam 135 feet 
Machkund 850 ”’ 
Guntavada Dam ie 
Upper Sileru P.H. 320” 
Lower Sileru P.H. 800 ” 
2,245 feet 
Silt in the River 


Observations for the Machkund Project indicated 
that the annual inflow of silt from the 858 sq miles 
catchment is 35 m.c. ft. on an average. In this area the 
soil is soft and easily erodable. Another cause of silting 
is the practice of “Podu”’ or shifting cultivation. 
Consequently a large portion of the catchment is 
subjected to erosion. Soil Conservation measures are 
on hand in the Machkund basin on a large scale. 
These may be extended to other areas as well. 


Life of the Reservoir 

According to the Member, Central Water & Power 
Commission, the Jalaput reservoir has a life of about 
100 years providing a dead storage of about 2750 
m.c.ft. The intermediate catchment of the Sileru below 
the Machkund diversion weir comprises largely of 
dense forest and the slopes are gentler. Therefore, the 
silting problem for the Guntavada Reservoir is not 
expected to be very severe. The dead storage of 3400 
m. ¢. ft available at +1410 ft would be adequate and 
should assure a life of well over 400 years. In any 
case the works proposed for the Ist stage are free from 
the silt problem. 


Rainfall 

The total catchment of the Guntavada Dam site is 
1,994 sq miles. In the Machkund Basin rainfall records 
are available from 1942 at Jalaput and from 1947 at 
the diversion dam site. In the free catchment area 
there is a station at Chintapalli (1942-54) due to the 
inadequacy of rainfall data the average rainfall for 
the free basin of 1136 sq miles has been calculated by 
the Theisson Polygon method, as 54.64” as against 
54.465” for the intercepted catchment of the Machkund 
Basin. Fifteen new stations are being installed. 


Run-off 

Similarly the run off rainfall ratio of 46% for the 
Kolaba Basin has been calculated due to to meagre 
data. The ratio for the Machkund Basin was about 
60%. The ratio for the free catchment of 1136 sq 
miles below Machkund Dam has been completed on 
the’ basis of the Machkund catchment data as no 
direct data were available and as the catchments are 
very similar in character except for the difference in 


elevation of 1000 ft. 


Flood Studies 

There is no record of the maximum flood at the 
Guntavada Dam site, which has, therefore, to be 
calculated from guaged flows at the Machkund di- 
version weir. The maximum flood at the Guntaveda 
site thus works out to 280,000 but due to the 
construction of the Jalaput reservoir the maximvm 
flood discharge at the weir site will be 53,CCO cveccs 
which will be further moderated at the Guntaveda 
site to 45,000 for discharging the spillway capacity of 
the Guntavada. In the Ist stage a maximum flood dis- 
charge of 250,000 cusecs has been adopted. 
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Machkund-Sileru Basin Map 


Power Potential 
Power potential studies for the ultimate stage 
at Upper Sileru are based on computed stream flow. 
But the Ist stage of the project is based largely on 
releases on the Machkund Scheme for which sufficient 
guaged data is available. 


At Upper Sileru the waters available for power 
generation are : 

(a) the regulated releases of 1,400 cusecs continuous 
from Machkund power station 
(6) the surplusses from the 
ment, and 

(c) the free flows from the catchment of 1,136 sq 
miles between Machkund weir and Guntavada., 


Machkund catch- 


It has been estimated that with an effective storage 
of the order of about 1,200 m. cft. an additional dis- 
charge of 400 cusecs can be made available for the 
Sileru schome from the intermediate catchment. The 
minimum power draft for the Upper Sileru scheme 
would thus be about 1,800 cusecs. During the rest of 
the year (i.e. from June to February) the discharges 
would naturally be much higher. 


The minimum continuous power potentials at Mach- 
kund (844 ft. net head) and Upper Sileru (310 ft. net 
head) based on their absolute minimum power drafts 
of 1,400 cusecs and 1,800 cusecs respectively are 
84.4 m.W. and 41.0 m.W. at 100% load factor 


making a total of 125.4 m.W. The more exacting 
water requirements based on the Madras System have 
been taken as basis for planning. If the load factor 
continues to be as low as at present. The effective 
capacity of the Machkund- Upper Sileru system will be 
about 230 m.W. in the proposed installation. Thus 
the additional firm system capacity, on completion of 


Ist stage of the Sileru Scheme, would be 100 m.W. 
The proposed plant capacity of 120 m.W. would 
suffice for co-ordinated operation. 


The Project 

The dam site is near Guntavada village longitude 
82°-01’ and latitude 18°-03’. The approach is from 
Narsipatnam Road railway station (via.) Chintapalli— 
Gudem—Dharakonda to Sileru, the total distance 
being about 90 miles. The nearest port is Visakha- 
patnam. Chintapalli is the taluk head quarters in 
the Narsipatnam sub-division of the Visakhapatnam 
district and is 50 miles from the Narsipatnam 
railway station on the Bezwada—Waltair section 
of the Southern Railway. A good motorable road 
exists and regular motor transport facilities are 
available upto Chintapalli. From Chintapalli to 
Gudem, a distance of about 12 miles, a motor- 
able road exists and vehicular traffic is possible during 
fair weather. The reach from Gudem to Dharakonda and 
thence to the site is connected only by a foot path. 
For purposes of investigation, a jeepable approach has 
been made over the hilly: terrain. An alternative 
approach to the project site from Narsipatnam via. 
Lothugudda is being investigated. Also a jeepable 
road from the Machkund diversion dam is being con- 
sidered. However for the construction of the Sileru 
Project, a pucca road has to be formed to the project 
site and work on this has already been taken up by the 
Highways Department. 


Stages of Construction: As explained, the project 
is proposed to be constructed in two stages viz. 
I. the weir stage, and 


II. The dam (or ultimate) stage. 
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First Stage Works:—The following are the main 
works under the first stage: 


(i) A diversion weir across the river Sileru at bed 
level R. L. 1,306, with crest at R. L. 1,340 and 
20 ft. high crest gates upto F. R. L. + 1,360. 


(ii) Earth Dam in the left saddle at about ground 
level R.L. 1,353, with the bund constructed 
upto R.L. 1,375. 


(itt) Earth Dam in the right saddle at about ground 
level R.L. 1,342 and constructed upto R.L. 
1,375. 


(iv) A regulator with 5 nos. sluices of 12ft. x 8ft. 
size in the left saddle bund. 


(v) A forebay with F. R. L. + 1,340 by an earth 
dam constructed with its top upto R. L. 1,345. 
Two embankments in the saddles of the fore- 
bay, with their top level at R. L. 1,345 and also 
provision for surplussing spillway in one of 
the bunds. 


(vi) In-take works for the penstocks with provision 
for openings for 7 pipes of 18ft. dia. from the 
Forebay dam. 


(vii) Two of 18 ft dia. penstock pipes about 625 ft 
long each. 


(viii) Upper Sileru power house at about ground 
level R.L. 1,120. to accommodate 2 units of 
60 m.W. each initially, and suitable for ex- 
tension for housing 7 units ultimately. 


(ix) An unlined tail race about 4,600 ft. long to 
discharge 6,000 cusecs with F.S.L. at R.L. 
1,040, suitable for increasing the discharge 
capacity to 15,600 cusecs ultimately. 


(w) Necessary generating machinery and switchgear 
equipment for an installed capacity of 120 


m.W. 
The estimated cost of the above is Rs. 608 lakhs. 


Second Stage Works: In the final stage, the full 
power potential available at Upper Sileru site will be 
developed and the following main works are envisaged. 


(i) Raising the diversion weir to the full height 
of the dam to provide effective storage of about 100,000 
meft with F.R.L. at about R. L. 1,481. 


(ii) Raising the earth dams on the right and left 
saddles of the first stage to their full height upto about 
R. L. 1,489. 


(iit) Forming embankments at the saddles at Ban- 
damamidi and Kondakamberu on the right side of 
the reservoir. 


(iv) Constructing the Guntavada dam power house 
at the earth dam at the left flank saddle to accom- 
modate 2 units of 30 m.W. each. 


(v) Adding more penstock lines of 18ft. diameter 
each. 


(vt) Extending the Upper Sileru power house to 
to accommodate the additional units. 


(vit) Increasing the width of the tail race to permit 
the final increased discharge from all the units. 


(viii) Necessary generating machinery and switch 
gear equipment for 3 more units of 60 m.W. each. 


The estimated total cost of the works for the final 
stage is Rs. 2,160 lakhs. 


Salient Particulars of the Project 
The following are the salient particulars of the civil 
works of the first stage of the project. 


(1) Diversion Weir : 


Crest Level .. R.L. 1,340 
Average Bed Lev el - R.L. 1,306 
Deepest foundation level . R.L. 1,275 
F.R.L. . R.L. 1,360 
Crest Gates 20 Nos. . 40’ x 20’ 


Maximum flood discharge (de- 
signed) 
Length of the spillw ay inc lud- 
ing piers ‘ a . 
Top of non-ov erflow section .. R.L. 1,368 
Total length including non-over- 
flow section . 2,150 ft. 
Construction sluices 6 Nos. 4’ x6’ high 
Maximum width in foundations 
including rear apron 
Storage between R.L. 1,360 and 
R.L. 1 5350 


148 ft. 
. 2,180 m.cft. 


(2) Karth Dam at Left Flank Saddle : 


Lowest ground level at saddle... R.L. 1,352 

Top of Bund . R.L.1,375 

Length of Bund . 3,200 ft. 

Slope of front face. . . lin3 

Slope of rear face .. . Lin2 

Top width . 30 ft. 

Regulator sluices .. . 5 Nos. x 12’ wide 


x 8’ high 
Sill level of supply sluices . R.L. 1,334.5 
Bed level of approach channel — R.L. 1,327.5 


Scour vent » l No. x: 6.6 


Sill level of scour vent . R.L. 1,334.5 

(3) Harth Dam at Right Flank Saddle : 
Lowest ground level at saddle.. R.L. 1,342 
Top of Bund . R.L. 1,375 
Length of Bund .. 1,260 ft. 

’ Slope of front face lin3 
Slope of rear face .. 1 in 2 
Top width 30 ft 

(4) Forebay : 
Lowest ground level .. R.L. 1,220 
F.R.L. he .. R.L. 1,340 
Top of earth dam .. .. RL. 1,345 
Top width 30 ft. 


Length of earth dam . 2,130 ft. 
Length of masonry dam at the 

penstock intake . 480 ft. 
Deep foundation level of masonry 

dam .. R.L. 1,220 
Minimum draw dow n level . R.L. 1,330 
Effective storage between R.L. 

1,330 and R.L. 1,340 . 64 m.cft. 
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Penstock openings .. 7Nos.18’diameter 
Length of saddle embankmen 
No. 1 «- .. 1,680 ft. 
Length of saddle embankment 
No. 2 se .. 1,500 ft. 
Length of spillway for forbay 840 ft. 


M.W.L. . R.L. 1,342 
(5) Penstocks : 
Pipes .. ad .. 2 Nos. 18 ft. 
diameter 

Maximum discharge in each 

pipe .. ii. . 2,640, cusecs 
Maximum velocity .. .- 10.6 ft./sec. 
Length of each penstock .. 625 ft. 


Centre of penstocks at intake .. R.L 1,307 


(6) Power House : 
To accommodate 2 units of 60 
M.W. each and a service ba 


Floor level Be .. R.L. 1,059 
Centre line of distributor R.L. 1,036 
Maximum tail water elevation R.L. 1,042 
Maximum head... .. 35 ft. 
Minimum head oa .. 290 ft. 
Average nett head .. 310 ft. 


. 1 No. of 300 tons 
capacity (compri- 
sing 2—150 tons 
cranes with cou- 
pling arrange- 


Overhead travelling Crane 


ment). 
(7) Tail Race : 

Bed width je .. 60 ft. 
Bed level at power house end .. R.L. 1,020 
FS.L. .. wh .. R.L. 1,040 
Discharge for normal supply 

depth of 20ft .. .. 6,000 cusecs 
Discharge for 22 ft. depth . 8,200 cusecs 
Velocity “a .. 4.9 ft./sec. 
Bed slope - .. Lin 4,250 
Length. . - .. 4,600 ft. 


Electrical Works 


Power Station and Transformer Yard : 

Turbines : In view of the large power potential of 
about 240 m.W. of Upper Sileru and the further 
power potential of about 400 m.W. at Lower Sileru 
and the aggregate capacity of the Andhra Grid 
at the time of materialisation of the Upper Sileru 
Project, installation of smaller number of 
bigger units will be economical and be in line with 
the modern practice. Two 95,000 H.P turbines 
coupled to 60 m.W. generator are proposed for the 
first stage. 


The turbines will be suitable for an average head 
of about 310 ft. The turbine will be of Francis 
vertical reaction type. 


Generators : 

Two generators each of 60 m.W. capacity are 
provided for in the estimates for the first stage. 
Generating voltage is 11 k.V., 3 phase at 50 cycles. 
Necessary fire protection measures for the generators 
are provided for. 


Two unit transformers 750 k.V.A. capacity solidly 


connected to the 11 k.V. terminals of generators to 
ensure dependable power to the auxiliaries in addition 
to two 750 K.V.A. station transformers are also 
provided. 


The total cost of the generating plant, control gear 
oe (works portion) will be about Rs. 13] 
akhs. 


Step-up Transformer Yard : 

The axis of the transformer yard is proposed 
parallel to the power house. Adequate space provision 
will be made in the transformer yard for the subse- 
quent stages of development. Suitable benching of 
the ground will be done and equipment will be 
placed at nearly the same level as the power 
house. 


Each generating unit will be connected to its own 
11/132 k.V. step-up transformer bank on the unit 
system. Each transformer bank will consist of 3 nos. 
25,000 k.V.A. single phase units. Each bank of trans- 
formers will be connected to the 132 k.V. bus through 
a 132 k.V. circuit Lreaker. The individual feeders are 
controlled by separate 132 k.V. circuit breakers. 
Remote pneumatic controlled A.B. Switches in the 
yard are also provided for. 


Three nos. 132 k.V. double deck bays are initially 
provided from which the Sileru-Rajahmundry 132 
k.V. lines and Sileru—Machkund 132 k.V. line take 
off. Space provision is also made for second 132 k.V. 
circuit from Sileruto Rajahmundry and from Sileru to 
Machkund. Arrangements for paralleling Sileru and 
Machkund stations are also provided for at both 
Sileru as well as Machkund. 


The transformer structures will be of either R.C.C. 
or lattice steel construction will standard 132 k.V. 
clearances. An earth screen will be formed over the 
station which will be bonded to the ground wire of 
the transmission lines and the station earth bus. 
Mulsifyre type protection is provided for the trans- 
former yard. 


11 k.V. feeders at Sileru will be necessary for 
feeding local loads. A 11 k.V. auxiliary bus tapped 
directly from the generator transformer cables for 
feeding such loads is not considered desirable from 
operation point of view and safety to the machines. 
Two nos. 4000 k.V.A. 132/33-11 k.V. step-down 
transformers are therefore proposed and they are 
controlled by a 132 k.V. group control circuit 
breaker. Provision for 3 nos. feeders is made of 
which one will be 11/33 k.V. feeder to Chintapalli. 


The total estimated cost of the transformer yard 
amounts to about Rs. 45.8 lakhs (works portion). 


Permanent Local Service Lines : 

A sum of Rs. 4.0 lakhs is provided for local power 
and telephone service lines for supplying power during 
the construction period. A 33 k.V. line from Koruprolu 
sub-station will be laid upto Upper Sileru project 
site with a temporary 33/11 k.V. sub-station at 
Sileru for making power available for construction 
requirements. 
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Total Cost : 
The total estimated cost for the Civil Works and 
Power Station amounts to Rs. 608/- lakhs. 


Transmission Lines and Sub-Stations : 
The following transmission lines and sub-stations 
are provided for : 


(a) 132 K.V. transmission lines—135 miles covering. 
(t) Upper Sileru—Machkund (50 miles). 
(it) Upper Sileru—Rajahmundry (85 miles). 
(6) extensions to the following existing 132 k.V. 
sub-stations. 
(t) Machkund transformer station. 
(tt) Rajahmundry sub-station. 


300 miles are 





{c) 35 k.V. sub-transmission lines 
provided as indicated below : 


(¢) Tuni—Samalkot 40 miles 
(it) Chintapalli—Chodavaram—Raja- 
hmundary 60 miles 
(ttt) Ongole-Podili-Cumbum 65 miles 
(iv) Narasaraopet—Donakonda 40 miles 
“(v) Upper Sileru-—Koruprolu 90 miles - 
Total... 295 miles 
say 300 miles 
(d) 35 k.V. sub-station: New sub-stations at 


Chintapalli, Chodavaram, Donakonda, Podili, Cum- 
bum are provided at Rs. 10.0 lakhs. An additional 
amount of Rs. 7.5 lakhs for increase in transformer 
capacities at various existing sub-stations is provided 
for in the 10 year period. A temporary sub-station at 
Upper Sileru is provided at a cost of Rs. 2.5 lakhs for 
construction power. The total provision under this 
sub-head is Rs. 20.0 lakhs. 


A provision of Rs. 2.5 lakhs is made in the estimate 
for the carrier current telephone equipment. in 
addition to land telephone. 


The total estimated cost of the civil works and 
power station, transmission lines and sub-stations 
works out to Rs. 593 lakhs initially rising to about 
Rs. 802 lakhs by the end of third year of operation. 


As per the phased programme of construction, Upper 
Sileru Hydro Electric Scheme, first stage. is expected 
to go into operation by the third year of construction 
i.e. 1960-61 and fully completed by the end of the 3rd 
year of operation i.e. 1963-64. 


Load Forecast 
The table below gives the progressive Andhra 
demand met by Machkund scheme and the corres- 
ponding share of the total demand coming on Upper 
Sileru. 


Total demand Andhra de- Demand met Deficit of 





Year as per Mach- mand metby at power power 
kund scheme _ full develop- house 
report stage Il. ment of 
(Andive) Machiund 
1956-57 33,000 33,000 
1957-58 75,300 61,850 
1958-59 89,600 89,600 
1959-60 99,300 99,300 
1960-61 105,030 99,700 
Operation 
period of 
Sileru. 
1961-62 113,300 77,000 36,300 
1962-63 132,300 77,000 45,300 
1963-64 132,300 77,000 55,300 


The figures show that the load development in 
the Machkund-Nellore zone cannot be met by the 
Machkund scheme even with the full development 
beyond 1959-60 i.e. Sileru scheme has, therefore, to 
be taken up for execution in the Second Plan and 
completed at least by 1960-61 to avoid power shortage 
in this zone from 1961-62. 


As per the above forecast, the load on Sileru Power- 
house will be 36.3 m.W. in 1961-62 rising to 55.3 m.W. 
in the year 1963-64. In other words the effective 
capacity of the station will be fully utilized in the 
third year of operation itself. 


Financial Forecast 
The financial results of the project are summarised 
below : 
Capital outlay at the end of 
ten years 
Arrears of interest at the end 
of ten years 


Rs. 802.60 lakhs 


Sum at charge 802.60 lakhs 

Revenue rate 

Net revenue at the end of 
ten years 

Net percentage return 


180 per k.W. per year 


90.50 lakhs 
11.2% 


The scheme is therefore highly remunerative. 
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Telengana Hydro-Thermal Scheme 





The Telengana region in Andhra Pradesh for which 
this power scheme is prepared has an area of about 
43,000 square miles and a population of about 11 mi- 
llions. About 80°, of the population live in villages 
and agriculture is the main source of employment. 
The Telengana area comprises the nine districts of 
Hyderabad, Mahaboobnagar, Warangal, Khammamet. 
Kareemnagar, Nizamabad, Medak, Nalgonda and 
Adilabad. 


The region is rich in minerals, the most important 
of them being coal. The collieries in the area have a 
unique advantage of proximity with industries and 
railways in South India. Coal reserves of the State 
are placed at over 1000 milliontons. Production is at 
present of the order of 15 lakhs of tons per year. 


Power Position at the beginning of Second Plan period 

At the commencement of the second five year plan 
period Hussainsagar Thermal Station at Hyderabad 
interconnected with Nizamsagar Hydro Electric 
Power Station mainly catered to the needs of the twin 
cities of Hyderabad and Secunderabad. 


There were afewsmalland scattered Diesel Stations 
catering to local areas. In addition to the above, 
small bulk power was purchased in a few cases from 
industrial concerns and distributed in the neighbour- 
ing areas. A few major industries continued to deve- 
lop their own power requirements. This was due to 
non-availability of adequate power from the State- 
owned generating stations and a transmission line grid 


Name of the Scheme. 





Spillover Schemes 
Ramagundam Thermal Schemes 


Rural Electrification Scheme 
Nigamsagar Hvdro Electric Project 


New Schemes 
Devanoor Hydro Electric Project 


for the whole area. There were only 15 electrified 
locatlities of which 10 are under State owned distri- 
bution schemes, two belonged to Licensees and the 
balance three localities received power in bulk pur- 
chased from the neighbouring industries and distri- 
buted by the State. 


There are about 10,000 villages and towns in the 
Telengana area and as stated above only an insigni- 
ficant number of villages have been so far electrified. 
The power development in the Telengana area is 
therefore more or less restricted to the Hyderabad 
and Secunderabad cities and the development in the 
moftusil is very trivial. The aggregate demand met 
all over the Telengana from the above sources as on 
1-4-56 is only of the order of 18,000 kWs. 


The per capita consumption is only 5 which is one of 
the lowest figures for any State in India. 


The above factors indicate the backwardness of the 
area in the matter of power development and the 
necessity for a broad based development programme 
to be launched in the near future. 


Second Five Year Plan Power Projects-Telengana Area 

The second Five Year Plan provisions for the Electri- 
city Schemes in the Telengana area as break up figures 
for the former Hyderabad State are indicated below. 
The total cost of each scheme as already prepared as 
also the approximate expenditure to end of 1955-56 
i.e, to the end of the first plan period are also indicated 
in the statement. 


Approximate Expendi- IInd Spill 
Total cost. ture to end Plan over 
of Ist Plan provi- into 
period i.e. sion 3rd 
end of 55-56 Plan 
ie tata.s sia ela In Lakhs of Rupees.............. 
500.00 300.00 137.05 62.95 
27.20 
251.10 234.00 17.10 
600.00 i 220.00 380.00 


Contd. 
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Approximate 
Name of Scheme Total cost. 
Reorganisation of City Electricity 
Supply net work 100.00 
Ramagundam Thermal ) 
station Extension. | 
\ 115.00 


Northern Feeder (66 kV) | 
Ramagundam upto Sirpur J 


Rural Electrification Scheme 


Investigation of Projects. 


Under the Rural Electrification Scheme, a number of 
pilot diesel stations as nursery schemes are envisaged 
and included in the Second Five Year Plan provision 
in items 2 and 8. A list of these nursery schemes 
is furnished below. 


. Medak Rural Electrification Scheme. 

. Tandur Rural Electrification Scheme. 

. Jangaon Rural Electrification Scheme. 

. Nirmal Rural Electrification Scheme. 

. Bunsvada Rural Electrification Scheme. 

. Bhongir Rural Electrification Scheme. 

. Adilabad Rural Electrification Scheme. 

. Nalgonda Rural Electrification Scheme. 

. Yellareddy Rural Electrification Scheme. 


COS Ck Ne 


The provision of Rs 27.2 lakhs against item no. 2 


and Rs. 43.7 lakhs under item 8 in the table above 
are the breakup figures for the Telengana area out 
of total figure of Rs. 47.5 lakhs and 77.5 lakhs for the 
entire former Hyderabad State. 


Ramagundam Thermal Scheme 
A brief description of this scheme which is the most 
important of the Second Plan schemes for Telengana 
area has been given elsewhere in this issue. 


The design of the station seems to have been based 
upon the idea of distributing large amount of power at 
11 kV locally for some industries. The amount of 
effective step-up transformers capacity for transmis- 
sion at 66 kV was therefore limited to less than half of 
the station capacity. The position is now different. 
There is no prospect of any bulk loads near power house 
to supply directly at 11 kV. Hence almost the full 
amount of power has to be stepped upto 66 kV for 
transmission to north, south and south-east. The 
extra transformer capacity necessary is being now 
provided. 


The effective capa ity of the station is also limited 
by boiler capacity. Out of 6 boilers, one boiler will be 
out of commission throughout the year in rotation for 
statutory boile: inspection. One out of the remaining 
5 boilers may also have to be reckoned as standby. 
An effective steam capacity of 200,000/250,000 Ibs/hr 


Expenditure 2nd Plan. Spill over 
to end of Ist provision. into 3rd 
Plan period Plan. 
i.e. end of 
55-56. 
85.50 14.50 
38.20 
42.60 
19.20 
43.70 
3.80 
591.75 


only will thus be available throughout the year. This 
corresponds to about 16,000/20,000 kW effective firm 
output of the Station. 


There is only one cooling tower capable of handling 
water required for a load of about 25,000 kWs. To 
make the station effective for supplying 25 mW. it is 
necessary: 


(1) to increase the step-up transformers capacity 
by installing two more 15,000 kVA 11/66 kV trans- 
formers: 


(2) install one more boiler of 150 thousand pounds 
per hour capacity; 


(3) another cooling tower capable of handling 
circulating water necessary for 25,000 kWs. of power. 


Further large bulk loads are coming up north of 
Ramagundam Power Station. These are Mancherial 
Cement Factory requiring about 3,400 kWs. initial 
rising to 6,000 kWs. by 1958 Bellampalli Colleries 
requiring 4,000 kWs. and Sirpur Paper Mills and 
Sirsilk Factory requiring bulk power of 4,600/6,000 
kW. To cater to these loads, it is necessary to build 
66 kV double circuit line from Ramagundam to Sirpur, 
along with the necessary stepdown sub stations at 
Mancherial, Bellampalli and Sirpur. In other words 
not only the 66 kV D.C. line from Ramagundam 
to Hyderabad (Yerraguda Sub Station) is required to 
augment power supply at the twin cities of Hyderabad 
and Secunderabad as originally sanctioned, but addi- 
tional 66 kV transmission lines necessary for utili- 
zation of the power available at Ramagundam Power 
Station as covered by this overall Telengana Scheme 
will be essential. 


The practice in Andhra area is to have major projects 
prepared taking into account the initial capital invest- 
ment in the construction period and further investment 
in the 10 years operation period and co-relate it with 
the load and revenue forecast in the 10 years period. 
For the total sum at charge i. e. the total capital 
investment at the end of 10 year operation period plus 
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the accumalted arrears of simple interest calculated 
at the rate of 4} per cent on capital expenditure, the 
total revenue in the 10 year should fetch a minimum 
net return of 4}°%, (after meeting working expenses 
and excluding interest) to be classified as productive. 
No such procedure appears to have been adopted in 
the case of any schemes under excution or schemes 
for which sanction has been sought and are included 
in the Second Five Year Plan in Telengana so far. 
It is therefore necessary to prepare comprehensive 
scheme for the whole of the Telengana area on a 10 
year period and on net return basis. Further to have 
an integrated system of working, it is essential to com- 
bine into a consolidated project estimate, all the 3 
sanctioned schemes, viz., Ramagundam and Hyderabad 
Thermal Stations and Nizam Sagar Hydro Station. Mer- 
ging of the above three station schmes under one project 
estimate will facilitate coordination between ne to 
position and planning and also rationalisation of 
development of power over the whole area and the 
close watch of the revenues related to capital expendi- 
ture. It is essertial that the project includes a provi- 
sion for construction of the necessary 33/11 kV Sub- 
transmi-sion lines and sub-stations for utilising the 
power that becomes available at the three power 
stations which are interconnected for efficient and 
economic operation. The present report is prepared to 
cover the transmission lines and sub station also. 


Telengana Hydro Thermal Scheme 
The present scheme provides for the following 
works :— 


(1) Balance works relating to Hussain Sagar Thermal 
Scheme, Nizam Sagar Hydro Electric scheme, Rama- 
gundam Thermal Scheme, City Reorganisation scheme, 
ete. on which an expenditure of about Rs.684 lakhs 
has already been incurred. (2) Spill over schemes from 
the first Five Year Plan at an estimated cost of Rs. 
154.15 lakhs against Ramagundam Thermal Scheme 
and Nizam Sagar Hydro Electric Scheme. (3) Addi- 
tional works that are essential for making th2 
Telengana Project entirely comprehensive and for the 
full utilization of power thet will be available from 
Ramagundam Power Station. The additional works 
are furnished below : 


(i) The installation of one more 150,000 pounds 
per hour boiler at Ramagundam Power Station 
during the Second Five Year Plan period. 


(ii) One natural draught cooling tower during the 
Second Five Year Plan period. 


(iii) 2 Nos. of 15,000 kVA 11/66 kV Step-up trans- 
formers at Ramagundam Power Station. 


(iv) 66 kV double circuit line from Ramagundam 
to Sirpur. 


(v) Works relating to Hyderabad City Distribution 
scheme including the installation of a 75,000 pounds 
per hour capacity boiler at Hussain Sagar Power 
Station. It is proposed to execute the works covered 
by items (iii) (iv) and (v) during the Second Five 
Year Plan period. 


(vi) About 816 miles of 33 kV Single Circuit lines. 


(vit) About 320 miles of 11 kV line. 


(viii) Provision is also made for 7 nos. 66 kV substa- 
tions and 25 nos. 33/11 kV Sub Stations and the 
Telephone lines. 


(iz) 4Central Diesel Stations at Nirmal, Nizambad, 
Nizamsagar and Mohaboobnagar and 60 pilot diesel 
stations. 


When all the transmission lines included in the 
scheme are constructed and commissioned they will 
cover most of the area of 9 districts constituting the 
the Telengana region. 


The necessary distribution for consuming the power 
generated from the power houses will be covered 
under separate remunerative rural or village electri- 
fication schemes which will be sanctioned from time to 
time as and when investigations are completed. The 
Telengana project report does not include such village 
electrification estimates. 


Inter-Connection between the Power Stations and 
Formation of an Integrated Grid for Andhra Pradesh 

The Telengana Hydro Thermal Scheme as now 
presented contemplates the interconnected and co-or- 
dinated operation of the three major power stations 
at Hussain Sagar, Nizam Sagar and Ramagundam 
through the main 66 kV lines. The proposal envisages 
the four central diesel stations also operating and 
feeding into net work of Sub-transmission lines when- 
ever necessary and especially when the power output 
from Nizamsagar goes down during the off irrigation 
season 


The inter-connection between the various power 
stations will facilitate economic and co-ordnated 
operation as indicated below :— 


(¢) Hussain Sagar Power Station Plant is consider- 
ably old and cost of generation at this power house is 
high. By interconnecting it with Ramagundam, the 
Hussain Sagar Power Station can be made to work only 
to the extent required while Ramagundam Power 
Station works as a base load station. 


(ii) The inter-connection of Nizam Sagar Power 
House will likewise serve especially during irrigation 
period to meet appreciable amount of Hyderabad load 
with consequent reduction in the load of Hussain 
Sagar Power House and savings in the operating and 
fuel costs at Hussain Sagar Power House. 


(itt) The Central Diesel Stations will facilitate 
meeting the loads around them through sub-transmis- 
sion lines when power output from Nizan Sagar goes 
down in the off irrigation period and thus firm up the 
power output from Nizam Sagar Power Station to the 
extent of 4,000 kW. 


(iv) The 66 kV. inter connection between the 
Telengana Hydro Thermal area with Tungabhadra and 
Machkund Zones serve not only to augment power 
position in the Telengana zone by cheap hydro power 
but results in the preliminary stage development 
of an integrated grid for Andhara Pradesh State. 
These 66 kV. lines will also facilitate extension of 
supply at intermediate places enroute. 
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Telangana Hydro Thermal Scheme. 
Load Forecast 
Particulars. 56-57 57-58 58-59 59-60 60-61 61-62 62-63 
(2) (3) (4) (5) (6) (7) (8) (9) 
Demand as estimated by Central 
Water & Power Commission in— 
Hyderabad district 17710 20025 21886 24390 26360 28400 31400 
Mahabubnagar district. 341 44a 735 868 1323 1423 1640 
Warangal & Khammamet Districts. 1854 2618 3149 3890 4393 5400 6400 
Karimnagar district. 602 1713 2675 3561 4764 5100 5700 
Nizamabad district. 408 567 660 830 1148 1348 1500 
Medak District. 91 192 403 581 877 1027 1175 
Na'gonda district. 271 576 940 1331 1440 1560 
Adilabad district. 166 «= «14941 «1741217737 = s:19293 20800-22000" 
Total (k.W.) 21162 40775 47496 62777 59490 67638 71735 
Total demand anticipated on a conser- 
vative basis excluding remote bulk 
and heavy industrial loads. 18000 27000 34550 43000 46900 50000 55000 
Demand met by Hussainsagar 
power Station. 16000 15000 15000 15000 15000 15000 15000 
Demand met by Ramagundam Power 
Station 2000 10000 16500 18000 21000 23000 24000 
Power purchased from Machkund zone 
at Macherla. 3000 3000 3000 3000 
Power purchased from Tungabhadra 
zone at Kurnool. 3000 3000 3000 3000 
Demand met by the combination of 
Nizamsagar and the central diesel 
stations at Nizamsagar, Nizamabad 
bad, Nirmal and Mahabubnagar. 2000 3000 4000 4000 4000 4000 
Total Demand met by the items 
11 to 15. (k.W.) 18000 27000 34550 43000 46000 48000 49000 


Deficit or surplus in the area. 
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Tass 1 Facing page 40 
‘Telangana Hydro Thermal Scheme. 
Load Forecast 
56-57 57-58 58-59 59-60 60-61 61-62 62-63 63-64 64-65 65-66 Remarks. 
(3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) 
ed by Central 
Commission in— 
17710 20025 21886 24390 26360 28400 31400 33400 35900 38400 
‘iet. 341 448 735 868 1323 1423 1640 1800 1980 2184 
pamet Districts. 1854 2618 3149 3890 4393 5400 6400 7300 8100 9030 
602 1713 2675 3561 4764 5100 5700 6000 8800 7143 
408 567 660 830 1148 1348 1500 1700 1900 2052 
91 192 403 581 877 1027 1175 1220 1340 1489 
271 576 940 1331 1440 1560 1690 1800 2030 
156 14941 17412 17737 19293 20500 22000 23500 25000 26544 
Total (k.W.) 21162 40775 47496 52777 59490 67638 71735 77610 82820 88072 
sipated on a conser- 
uding remote bulk 
trial loads. 18000 27000 34550 43000 46900 50000 55000 58000 61000 65000 
ssainsagar 
16000 15000 15000 15000 16000 15000 15000 15000 15000 15000 
magundam Power 
2000 10000 16500 18000 21000 23000 24000 25000 25000 25000 
om Machkund zone 
3000 3000 3000 3000 3000 4000 5000 
rom Tungabhadra 
. 3000 3000 3000 3000 3000 3000 3090 
1e combination of 
the central diesel 
msagar, Nizamabad 
| Mahabubnagar. 2000 3000 4000 4000 4000 4000 4000 4000 4000 
et by the items 
(k.W.) 18000 27000 34550 43000 46000 48000 49000 50000 51000 52000 
1 the area. —2000 —6000 —8000 —10000 —13000 
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Particulars. 


Ramagundam Thermal .Scheme_ in- 
cluding step-up station 


Transmission Lines and sub-Stations, 
Rural Electrification & Diesel 
Stations. 


Hussainsegar Power Station including 
Hyderabad and Seounderabad. 


Nizamsagar Hydro-Electric Scheme 


56-57 


51.75 170.4 


147,84 194.27 





TaBLE: 2 


» Thertial Schieise’ Cepitil “Expeiditure Programme 


Year of Operation 


7-58 58-59 50-60 
— Rupees in lakhs.— 


18.5 
15.0 


48.0 


17.7 


194.27, 160.5 63.0 
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Hydro Thermal Scheme Capital Expenditure Programme 
Year of Operation 
56-57 57-58 58-59 50-60 60-61 61-62 62-63 63-64 64-65 65-66 Total. 
— Rupees in lakhs.— 
78.99 6.17 18.5 
15.0 15.0 40.0 +s 437.66 
51.75 170.4 142.0 48.0 47.78 182.25 78.87 56.69 34.38 18.53 895.75 
150.00 
17.10 17,7 
239.8 
147,84 194,27 160.5 63.0 62.78 222.25 78.87 56.69 34.38 18.53 1723.21 
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Sub-Stations and Transmission Lines 
The designs of sub stations and transmission lines 
are as per those already adopted in the Andhra Area 
and found satisfactory. The voltage regulation at 
the several sub-stations is found to be satisfactory. 


Estimates 
The itemised estimates amounts under this Telenga- 
na Power Project for which revised administrative 
approval of the Government is required are : 


Rs. in lakhs 


(t) Ramagundam Thermal Scheme 437.66 


(it) Transmission Lines & Sub Stations 
City Distribution Reorganisation 
& Diesel Stations 895.7 


(iit) Hussain Sagar Thermal Scheme 
and Existing Secunderabad 
Hyderabad Distribution. 
(Depreciated value) 


150.00 


(iv) Nizamsagar Hydro Electric Scheme 239.8 


1723-16 


In the case ofitem No. (tii) above depreciated value 
of the assets has been taken in as much as they have 
been in service for considerable number of years. The 
total book value of these assets as on 31-3-1956 is 
approximately Rs. 268.00 lakhs. The depreciation 
on these assets in estimated as about Rs. 121.00 
lakhs. The written down value of the assets cost to 
Rs. 147 lakhs or say Rs. 150 lakhs. 


The administrative approval now sought for Rs. 
1723.6 lakhs will be in suppression of all the estimates 
already sanctioned towards Ramagundam and Hussain 
Sagar Thermal Scheme and Nizam Sagar Hydro 
Electric Scheme, including City Reorganisation 
Scheme and installation of diesel sets at various places. 
This amount includes an amount of 684 lakhs being 
the expenditure incurred upto 31.3.56. 


Load Forecast and Power Demand 

The anticipated loads in the nine districts of 
the Telengana area are generally based on the load 
survey report prepared in the year 1956 by the 
Central Water and Power Commission. It can be 
seen, however, that conservative figures are taken 
for the loads anticipated to make them more 
realistic. The loads anticipated can therefore be 
easily realised. Under power availability purchase of 
Hydro Power to the extent of about 3,000 kW from 
Tungabhadra Zone 5000 kW from Machkund Zone 
is also taken for augmenting the power position in 
Telengana area. 


Revenue Forecast 
The gross revenue anticipated under this scheme is 
Rs. 82 lakhs in the year 1956-57 rising to Rs. 227 lakhs 
in the 10th year of operation. 


The net return of the schme after taking into consi- 
deration the total capital cost and arrears of interest 
at arate of 44% per annum on capital expenditure 
comes to 4.9%. 


As stated above a revenue rate of Rs. 370 per kW 
of demand per year is assumed for purposes of estima- 
ting gross revenue. This rate is considered as reasona- 
ble and easily realisable in view of the present level 
of gross revenue being above Rs. 520 per kW 
demand per year. 


Cost of Power 
The cost of power (in annas) at the power house 
66 kV terminals at the different power houses in 
given below:— 


First and tenth year’s of operation 


Ist Year. 10th Year. 
(1) Ramagundam Power House 2.44 0.695 
(2) Hussainsagar. 0.92 1.04* 
(3) Nziamsagar Power House 0.27 0.287 t 


Productivity of the Project: Provision in the Second 
Five Year Plan Period 

The Telengana Power Project as now finalised on the 
basis of 10 year period is an overall project for the 
entire Telengana area and covers the Hussain Sagar 
Thermal Scheme and Nizam Sagar Hydro Electric 
Scheme already executed and the Ramagundam Ther- 
mal Scheme with the necessary transmission lines, 
City improvement scheme and the establishment of 
diesel sets now on hand. 


Although the project estimate covers the first five 
Year Plan Scheme either completed or continuing 
new Schemes under the Second Five Year Plan period 
including the spill over works into the Third Five Year 
Plan period and the productivity is judged on an over 
all 10 year period scheme, the scheme may be sanction- 
ed as a second plan scheme especially as the different 
scheme reports submitted previously are not on the 
net return basis which is insisted upon by the Planning 
Commission. The execution of the scheme and incur- 
ring expenditure will be however regulated within the 
plan amount already approved during the Second Plan 
period and additional works taken up in the Third 
Five Year Plan. 


Conclusion 
The Telengana area is very much backward in the 
matter of electricity development. The per capita 
consumption is very low and is only 5 against the 
national average of 25 and is lower than the per capita 
consumption of 10 of erstwhile Andhra State area. 


Note :— 
* The slight increase in unit rate is due to the progressive 
decrease generation at Hussainsagar Power House on 
account of increased Hydro relief. 


+ Slight increase in cost per unit is due to additional capital 
outlay in 57-58 and 58-59 on improvements to the 
Nizamsagar Head works and consequent incaeasod working 
expenses. 


[Continued on page 24 
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Load Survey and its Promotion in Andhra State 





The ultimate success of the big hydro-electric projects 
depends mainly on the degree and the speed with 
which the load is developed. With the vast sums of 
money that are proposed to be spent on the various 
multi-purpose and river valley schemes all over 
the country, it is of utmost importance that rapid 
development of load is ensured so that the investment 
becomes productive very early and does not become 
unprofitable outlay, thus utilising all the equipments 
installed to the maximum saturation. The importance 
of load surveys for load promotion has been emphasis- 
ed to achieve quick results on the hydro-electric pro- 
jects. This paper deals with the method of load sur- 
veys and the promotional measures to ensure rapid 
load development, with special reference to the condi- 
tions obtaining in Andhra State. 


Power load promotion depends upon a number of 
important factors like abundance of industrial po- 
tential, average purchasing power of the people, 
existence of scope for small cottage industries which 
can be stepped up only with a comparatively small 
outlay. With optimum coaditions the load develop- 
ment in initial stages is bound to be phenomenal. 
Propaganda on an intensive scale will also be necessary 
in case the area is relatively backward and has to 
be made electricity conscious. After a stage when the 
initial saturation point is reached, the rate of growth 
of load will tend to be less unless further load pro- 
motional measures are taken. These may comprise 
special facilities to existing consumers by way of 
concessional tariffs for off peak loads, rebates for 
improved load factors and power factors and other 
inducements which will help to sell more units for the 
same demand. 


Load Promotion 

The commercial extensions are normally considered 
remunerative and taken up for execution if the full 
capital cost of the extension is recouped by way of 
gross revenue i.e. revenue realised by sale of electric 
power within ten years. All major project estimates 
in the State like the Machkund Hydro-Electric Project 
and Tungabhadra Hydro-Electric Project which are 
for generation of power and afford bulk supplies at 33 
kV and 11 kV sub-station terminals are worked out on 
net revenue basis taking into consideration the 


working expenses viz. Interest, Depreciation, Opera- 
tion and Maintenance. These are normally considered 
remunerative if the net revenue at the end of the ten 
years operation period is not less than 3% on the 
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total capital outlay plus arrears of interest in the 10 
years period. As the borrowing interest rate is of 
the order of 5% the above returns do not fully cover 
the interest charges. Nevertheless, schemes on a 
net return basis of 3%, are sanctioned as many other 
indirect benefits, which are not directly calculable, 
accrue on account of supply of electric power 
in the State. It is always ensured that a substan- 
tial basic load and revenue is available even in 
the first year before an extension scheme is launched. 
Further load promotion will improve the financial 
aspect of the schemes beyond the above period and 
with more load and revenue, the interest charges will 
be fully covered within a reasonable period beyond the 
above limits. This underlines the importance of fast 
and full load promotion for ell electricity projects. 


Present conditions in Andhra State 

The Andhra State is backward. in the matter of 
development of electricity. The per capita consump- 
tion in the State is very low being about 5 units 
(at the beginning of the First Five-Yeat Plan) as 
against 15 for India. Out of the 16,000 villages in 
the State, only 600 have so far been electrified. The 
power potential in the State is, however, substantial 
and the two major rivers Krishna and Godavari 
can between themselves develop over one million 
kW of power. This emphasizes the importance of 
proper load survey in the State. The pattern of 
load in Andhra State as at the end of 31-3-1953 
is indicated below: 


Industrial 57% 
Lift Irrigation 9% 
Domestic 17% 
Commercial 44 I% 
Public Lighting as 4%, 
Miscellaneous a2 12% 


It may be seen that bulk of the load is only industrial. 
The Andhra State is also backward in respect of 
industrial developments. A few further major indus- 
tries are anticipated in the State during the Second 
Five-Year Plan. Specially negotiated tariffsare also 
offered to such bulk industrial loads. These bulk loads 
generally need little canvassing, as establishment of 
such industries depends mostly on the availability 
of raw materials required by the industry, land, trans- 
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port, water and other facilities. There may be some 
difficulty only in cases where conversion to electric 
drive is necessary ; for example some of the rice mills 
which require steam for producing boiled rice. But 
this is not a serious problem in Andhra State at the 
moment considering that such industries are few. 


In regard to the factors governing the rate of growth 
of power demand viz. the average income and education 
of the inhabitants and the industrial potential, Andhra 
is favourably placed. The average income, particular- 
ly in the delta areas of Godavari and Krishna and 
other urban areas is reasonably high. The industrial 
prerequisites in the form of reasonably good mineral 
wealth, transport facilities, labour and water supply 
exist in abundance in Andhara. Industrial develop- 
ment has so far been very poor, due to, inter alia, 
absence of cheap hydro-power. 


Apart from the above factors, there is one signifi- 
cant feature in Andhra. It is a system of preplanned 
installation of small diesel and steam stations at 
various centres in the zones. Though continuously 
firm Machkund power is yet to be made available, 
the whole of Andhra area has been already 
covered by transmission lines and distribution 
networks and initial load development was carried 
out by pilot stations and supplemented by bulk 
purchase of hydro power from the neighbouring 
states. This has been in vogue for over a number 
of years now. There is a growing demand for power 
which it has not been possible to meet so far. 
This initial development of electricity by the pilot 
generating stations will facilitate a good rise in the 
load demand with the commencement of hydro-electric 
supply. Even in the rural areas so far covered the 
demand has been substantially stimulated and there 
is a large demand for additional power. These areas 
within the economic reach of the existing supply lines 
will therefore present a virgin zone for a faster load 
growth. 


Load Surveys—Minor Extensions 
The load survey on an organised basis is done mostly 
in rural and small townships. In these areas, the 
load consists of mainly irrigation pumping and small 
industries viz, flour grinders, rice mills cotton ginning, 
oil expellers ete. 


There is a separate commercial staff incharge of load 
investigation and load promotion in Andhra State. 
The load survey is carried out on the basis of contracts 
with individual consumers of all classes viz. domestic, 
industrial and agricultural. The commercial staff 
for the Department contact the potential consumers 
individually, take applications, check up the require- 
ments of horse power with the actual field condi- 
tions, arrive at the requirements of power as accu- 
rately as possible and include them in the extension 
schemes. Loads which are covered in the schemes 
relate only to existing houses, wells and operating 
industries. Prospective, low tension industries are 
included only in positive cases when the field officers 
are satisfied about the bona fide of the consumers’ 
requirements. 


A junior Engineer with one or two load surveyors 
form a convenient group for such surveys. The party 
visits a village and spends two or three days in collect- 
ing the load requirements with the co-operation of the 


local village officials viz. Munsiff, Karnam, Panchayat 
Board President, Members and other influential 
people of the locality. They draw up a list of wells 
with field survey numbers requiring electric power, 
small industrial loads, house service connections, 
street lighting etc. The condition of the existing wells 
is checked for the availability of sufficient water 
for pumping. The bona fides of the small industrial 
loads are checked as also the condition of houses 
requiring power. General information pertaining to 
the village or townships is also gathered in the follow- 
ing categories. 


(i) Villages which are already having electric 
supply. 


(it) Villages which require electric supply for the 
first time. 


(itt) Urban areas which are already having electric 
supply and 


(iv) Urban areas which require electric supply a. 
new. 


A questionnaire drawn up for collecting the informa- 
tion in rural and urban areas is furnished in Annexures 
I, IT, IT and IV. 


After collecting all information, applications are 
obtained from the prospective consumers. The loca- 
tion of the wells, loads etc. is marked in a map 
of scale 16” to a mile and a general scheme is drawn 
up for distribution of electricity. The load forecast 
may be said to be realistic and very conservative as 
it is based on individual contacts with consumers and 
a first hand knowledge of the area. 


A general scheme for rural electrification in the 
State has been drawn up for Second Five-Year Plan. 
This envisages extension of supply to 964 villages 
16,090 numbers agricultural pump sets, 1,674 numbers 
small industrial loads, 50,000 house service connections 
and 14,180 street lights and contains in all 137 schemes 
with a total outlay of Rs. 6.33 crores. Some of these 
schemes have already been investigated and some are 
yet to be taken up. These will be planned for investi- 
gation and proposals finalised during the earlier part 
of the plan period. Load survey on a planned basis 
may therefore be said to have been initiated already 
in the State. 


Load Surveys—Major Projects 

For preparing the major project reports like the 
Nagarjunasagar Hydro-Electric Scheme, Sileru Hydro- 
Electric Scheme etc., a comprehensive load forecast for 
the entire State has been drawn up and the area to 
be fed by each power source is clearly defined. For 
this purpose it is proposed to divide the entire State 
into two power zones viz. (i) the Machkund-Nellore 
Zone comprising the northern districts of 
Srikakulam, Visakhapatnam, East Godavary, West 
Godavary Krishna, Guntur and Nellore districts 
in the North and (ii) The Tungabhadra-Chittoor 
Zone comprising Chittor, Kurnool Anantapur and 
Cuddappah Districts in the South. The above 
proposal is based upon the fact that there are only 
two major power sources for the present. All the 
other medium sized thermal stations and small 
diesel stations are only in the nature of nursery 
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or pilot stations which will have to be shut down 
and the respective areas covered by them merged in 
two zones proposed. The load and revenue forecast 
have therefore been prepared under the Second 
Five-Year Plan schemes under the above two zones. 
This load forecast for the Andhra State has been for- 
mulated with a view to examine the extent to which 
the schemes proposed under the first Five-Year Plan 
- will meet the load demands and the additional genera- 
ting capacity required in the projects in the Second 
Five-Year Plan. The load forecast takes into con- 
sideration the following aspects. 


(a) Existing loads.—In the various areas viz., Sri- 
kakulam, Visakhapatnam, Kakinada, Rajahmundry, 
Vijayawada and Nellore a normal annual increase for 
the next 10 to 15 years is provided after considering, 
potentialities, importance of the area, population, 
availability cf raw materials for industries, etc. 


(b) Sanctioned loads awaiting connections—Under this 
head, all schemes that have been sanctioned by the 
Government, Chief Engineer for Electricity, and 
Superinteding Engineers are covered. 


(c) Schemes under sanction.—Remunerative schemes 
finanalised and awaiting sanction of competent autho- 
rity. 


(d) Schemes investigated and under finalisation.— 
These are expected to materialize from 3rd or 4th year 
of the second Five-Year Plan onwards depending upon 
the nature of load. 


(e) Schemes under field invesigation.—These are 
expected to materialize after those covered by item 
above, and 


(f) a reasonable increase in yearly demand due to 
incidence of new loads not covered by the above 
categories. 


The power demands for each extension scheme are 
reckoned very conservatively as aiso the rate of growth 
of load. The incidence of actual demand is assumed to 
be 1/6 to 1/3 of the corresponding connected load 
figure depending upon the type of load. It is also 
assumed that this demand may rise to about 1/2 
the connected load in about 5 to 8 years from the 
demand now adopted. To arrive at the demand under 
category of load a diversity factor of 1.2 is assumed. 
The demands in each area are added up and a further 
diversity factor of 1-2 with 10% line losses is assumed 
to arrive at the demand on the power station. 


The capacity of the new power stations is determin- 
ed by subtracting the existing effective generating 
capacity from the total demand arrived at as indicated 
above. This figure is 26 mW in 1955-1956 rising to 
104 mW in ten years in 1964-1965, and 125 mW in 15 
years in 1969-1970 in Machkund Nellore Zone. Simi- 
lary in Tungabhadra-Chittor Zone, the load demand 
works out to L1OmW in 1955-1956 rising to 64 mW by 
1964-1965 and 86 mW by 1969-1970. Thus for the 
entire State the load demand will be 36 mW by 1955- 
1956, 168 mW by 1964-1965 and 211 mW by 1969-1970 


Measures to promote Load Building 
The realisation of the above load would mean the 
rising of the per capita consumption in the State to 20 


units at the end of Second Five-Year Plan. For the 
early realisation ofthese loads, load surveys are to be 
done on vigorous scale and load promotional measures 
undertaken. These measures are generally based upon 
the experience gained in the past 20 years, in the 
composite State of Madras, supplemented by the 
results of experience in the Andhra State after its 
formation. 


The load promotional measures so far undertaken in 
Andhra State with a view to achieve speedy load 
development for the Machkund and Tungabhadra 
Hydro-Electric Projects in Mackund-Nellore and 
Tungabhdra-Chittor Zones are detailed below. 


(a) As already indicated, special commercial staff 
carries out load surveys, estimates the load demands in 
various areas by direct contact with the prospective 
consumers and formulates schemes for distribution of 
electricity. Such organized commercial activity has 
been a tradition carried over from the composite 
Madras State where it has been in existence right 
from the inception of the Pykara hydro-electric 
project from the early thirties. 


(6) Advance utilization of the major transmission 
lines constructed under large projects, by operating 
them at lower voltages initially for distribution .of 
power, has been liberally adopted in Andhra. The 
132 kV lines constructed between the Machkund and 
Vijayawada were till recently operated at 33 kV and 
were being utilised for load development in advance 
of the commissioning of Machkund Hydro Station and 
commencement of 132 kV operation. Advance load 
building of the areas covered by the Machkund and 
Tungabhadra Hydro-Electric Projects was achieved 
through pilot or nursery thermal and diesel stations 
in the areas. 


(c) The tariffs in Andhra State have been simplified 
in 1955 and uniform and simplified tariffs on more 
rational and scientific basis applicable throughout 
the Andhra State have been evolved. Specially low 
tariffs are given for the agricultural pumping loads and 
cottage industries in rural areas. For domestic pump 
sets, tariffs for combined light and power have been 
introduced eliminating the necessity of separate wiring 
for lights and fans and domestic power appliances. 


There is a provision inthe departmental tariff struc- 
ture for negotiation for low rates for large bulk loads. 
The alternative of kW demand rate is altogether 
eliminated and the tariff is based only onkVA demand 
which will give automatic benefit to the consumer 
for high power factor. 


(d) For encouraging rural electrification, service 
connections are being given free to agricultural con- 
sumers and bonafide cottage industries. Special — 
guarantees are generally not being stipulated in res- 
pect of domestic service connections. 


(e) Rural consumers’ co-operative societies would 
promote more utilisation of Power for the benefit of 
local community by way of group lift irrigation 
schemes etc. A few such institutions already exist in 
the State, and these have helped in promoting the 
agricultural pumping load. 


The following load promotional measures are either 
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already proposed or are likely to be undertaken in the 
Andhra State in the next few years. 


(a) As some spare hydro-power is likely to be availa- 
ble in the State in the next few years, propaganda 
measures are proposed to be adopted with a view to 
popularize use of power. Educating the prospective 
consumers in the utilisation of electricity especially 
in rural areas for cottage industries and agricultural 
pumping and domestic appliances, and publishing 
the activities and procedures of the Department from 
a major part of the enterprise. 


(b) The scheme of “‘conversion fund’’ was in vogue 
in the composite Madras State. This envisages the 
grant of loans to the existing factories who are at 
present running on diesel or steam engines to enable 
them to purchase the electrical equipment required to 
utilize the newly developed hydro power. Further, 
to assist the factories owning their own power plant 
in changing over to departmental supply, a system of 
free supply of transformers for an initial period with 
option to hire or buy it outright at the end of that 
period was also in vogue. These two systems may 
have to be examined for adoption in Andhra as soon 
as surplus power is available. 


(c) A system of assisted wiring could be provided to 
small domestic consumers at the cost of the Govern- 
ment and a suitable tariff to take this into account 
may be given. 


(d) Asystem of hire purchase for domestic appliance 
in respect of domestic services may be introduced to 
promote domestic load in the system. 


(e) Supply and erection of agricultural pumpsets 
at Government cost may be undertaken on a system 
of repayment of cost on easy instalments. This will 
relieve the burden from the shoulders of the prospec- 
tive agricultural consumer considerably and will help 
in very rapid development of agricultural load which 
is of very high importance for improving the rural 
economy. 


(f) Servicing of the pumpsets of agricultural con- 
sumers may be undertaken by the Department on 
a nominal monthly payment. 


(g) A provision of Rs. 20 laksh is indicated in the 
‘Second Five Year Plan under Rural Electrification 
towards loans to agricultural and domestic consumers 
in the State. 


(h) As rural electrification is admittedly expensive 
and unremunerative, expenditure on rural electrifica- 
tion could be advanced by the Centre to the State by 
way of interest-free loans to facilitate speedy rural 
load development. 


Conclusion 
This paper is intended to give a comprehensive idea 
of the load survey methods and its promotional 
measures adopted already and proposed tobe adopted 
in future in Andhra State. These measures may 
perhaps be considered for adoption in any other State 
which is on the verge of electrical development. 


Appendix I 
QUESTIONNAIRE FOR VILLAGE PLANTS WHERE ELECTRIC 
SUPPLY IS NOT EXTENDED TO THE VILLAGES 


1. Distance of the village from existing 11 kV or 
33 kV line. 


2. No of tiled houses in the village. 


3. Noof publicinstitutionsin the village like schools, 
public offices, hospital, temples, churches and mos- 
ques which require electric supply. 


4. (a) No of existing kerosene or petromax street 
lights in the village. 

(6) No. of electric street lamps required. 

(c) Total annual income of the Panchayat. 


5. (a) Existing industries in the village: Rice mill— 
horse power of each, type of power now 
used for running, diesel or steam engine, 
condition of prime movers or boilers. 


Any future mills to be set up, Type, H.P. of such 
mills. How many of such mills are prepared to use 
electricity ? 


(6) Flour mills and other mills—Type of engine 
and horse power of each. 


(c) Future mills proposed or to be set up. 


Is capital available ? 

Is the management by proprietor or limited 
company ? 

What is the product ? 

Is site selected ? 


6. Existing cinemas inthe village. Number of exist- 
ing H.P. of engine set for each. 

How many of them are willing to change over to 
electric supply ? 

New cinemas proposed if any. 

Is capital already collected ? 

Is site already selected and work begun ? 

How many of them are willing to take supply of 
electricity ? 

Is management by limited company or proprietor ? 


7. No. of surface wells in the village area, acres 
cultivated under each well. 

Type of crop. 

Depth of water from ground level. 

Number of new wells likely to come up, number 
of acres likely to be cultivated under these wells. 

The crops being raised at present on these lands. 

Crops likely to be raised by lift irrigation. 


8. No. of tube wells in the village area. - 

H.P of engine pumpset and size of tube wells. 

Area cultivated under each tube well. 

Type of crop. 

New proposed tube wells. 

The stage of work on the tube wells, whether the 
work is complete ? 


Management of these tube wells, Government or 
private bodies. 

Acreage likely to be covered by each. 

Crops likely to be raised in the lands. 
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9. No. of existing artesian wells in the village area. 

H.P of Engine pump set. 

Area cultivated. 

New wells proposed : 

The stage of work. Whether the work is complete, 
acreage likely to be cultivated under each well. 
Type of crop to be raised. 


10.(a) Cottage industries existing. Type and HP of 
engine. The product of the industry. The output of 
the industry. How many of them are willing to 
change over to electricity / 


(6) Cottage industries proposed to be set up. 
Is capital collected / 


Managed by a private person or run on a co-opera- 
tive basis. 
Output of the industry. 


Ll. Any other relevant information that may be 
provided. 


Appendix II 
QUESTIONNAIRE FOR VILLAGE PLANS WHERE ELECTRIC 
SUPPLY IS ALREADY EXTENDED TO THE VILLAGE 


1. No. of tiled houses in the village. 
No. of houses already electrified. 
No. of houses willing to avail electric supply now. 


2. No. of public institutions like schools, public 
offices, hospitals, temples, churches and mosques. 
No. of them already electrified. 
No. of them likely to take supply now. 
3. No. of street lights in the village. 
No. of street lights proposed to be extended. 


4. Existing industries in the village 


(a) Rice mills. 

How many of them are run by electricity ‘ 

How many of them are run by either disel or steam 

engine ¢ 

Type and HP of such engines, condition of prime 
movers and boilers. 

How many of such mills are prepared to change 
over to electricity / 


(6) Flour mills and other mills. 

No. of mills in the village. 

How many of them are run by electricity ¢ 

Type and HP of the engines of the rest of mills. 

The condition of the prime movers. 

How many of them are prepared to change over to 
electricity ¢ 


(c) Future mills to be set up. 

Is capital collected ? 

Is site selected and work of erection begun ¢ 

How many such mills are prepared to take electri- 
city for running the mills ? 


5.(a) Existing cinemas in the village. 

How many of them are receiving supply ? 

How many of them have got their own generators / 

HP of each engine set / 

How many of them are willing to change over to 
electric drive ? 


(6) New cinemas proposed if any. 

Number. 

Is capital already collected ? Is site already selected 
and work begun / 

How many of them are willing to take electric 
supply ? 

How many of them intend to set up their own 
engine sets ? 


6.(a) No. of existing surface wells in the village 
area. 

Depth of water from ground level. 

No of pumpsets operating making use of these wells. 

How many of them are being run by electricity ? 

How many of them are being run by oil engines ? 

How many of these run by engines are ready to 
change over to electric supply ? 

H.P. of each of such pump sets. 


(b) No. of additional pump sets likely to be ins- 
talled. 

HP of each. 

How many of them are willing to take supply of 
electricity ? 


(c) No. of new wells proposed. 

No. of pump sets to be installed under these wells. 

HP of each. 

How many are willing to take electric supply / 

The stage of work—whether the wells are already 
sunk. 

If so the depth of water from ground level. 

If the wells are not already sunk, the proposed sites 
of such wells. 

The distance of such sites from the existing electric 
lines. 


7.(a) No, of tube wells in the area. How many of 
them ares getting electric supply ?¢ 

How many of them have got their own engine sets ? 

Type and HP of each. 

The present condition of each set. 

How many of them are likely to be changed over 
to power supply ? 


(b) New proposed tube wells. Stage of Work— 
whether wells ar2 completely sunk or not. 

Management of tube wells, Government or private. 

The location of the tube wells. 

The distance of the sites to the existing electric - 
mains. 

Acreage to be cultivated by these wells. 

Crops likely to be raised in these lands. 

The present conditions of the land: whether waste 
land. 

Whether pasture where cattle are grazed or already 
cultivated, and if so, the crops raised on them. 


8.(a) Cottage Industries. 

No. of such industries. 

HP of each. 

How many of them are using electricity ? 

The product of the industry. 

How many of them have their own engine sets ? 

HP of each such set. 

What are the products of the industries ? 

How many of such sets are willing to change over 
to electricity ? 
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(b) Cottage industries proposed to be set up. 

Is the Capital available ? 

Management—Private,Governmentor Co-operative. 

Out-put of industry. 

HP required for each. 

How many of them are willing to take electric 
supply ? q 

The distance of existing electric lines from the 
sites where such industries are to be located ? 

Any other relevant information that may be pro- 
vided. 


Appendix III 
QUESTIONNAIRE FOR URBAN AREAS WHERE ELECTRIC 
SUPPLY IS ALREADY EXTENDED 


1. Is the town a major Panchayat or Municipality 
Annual income of the Panchyat or Municipality ? 


2. Number of public institutions in the town like 
-schools, colleges, clubs, public offices, hospitals, 
temples, churches and mosques. 

Number of them already electrified. 

Number of them likely to take supply now. 

Parks and other places of public resort using lights, 
‘radios etc. 

How many of them are electrified ? 

How many of them are likely to take supply now / 


3. Number of existing street lights. 
Number of street lights proposed to be extended. 


4. How many big hotels are there in the town / 

How many of them are using electricity for lighting, 
radio ete .? 

How many of them are willing to take electric 
supply now ! 


5. How many people own small domestic appliances 
such as heaters, refrigerators etc / 

How many people likely to instal applianees as 
above ? 

How many people have small pumps upto 3 HP 
each for domestic purposes ?! 

How many pumpsets more than 3 HP each are 
used for non-industrial purposes such as for agri- 
cultural purposes / 

How many of them are likely to take electric 
supply ! 

How many people own radios / 


6. How many large shops are there in the town / 

How many of them are having electricity for lighting 
and fans ete / 

How many of them are using neon signs / 

How many of them are willing to adopt neon 
signs ? 


7. How many bakeries, confectionaries are there 
now ? 

How many of them use electricity / 

How many of them are willing to take electric 
supply now ? 

How many big laundries are there in the town / 

How many of them use electricity for cleaning. 
washing etc. ? 


8. Number of cottage industries existing in the 
town. 
Installed horse power of each such industry. 
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How many of them are using electricity ? 

How many of them are having their own engine 
sets ¢ 

Horse power of each such set. 

How many of them are willing to change over to 
electricity ? 


9. Number of workshops, saw mills, oil mills, rice 
mills, etc., now existing in the town and having 
installed capacity of less.than 75 HP. 

Horse power of each engine. 

How many of them are taking electric supply ? 

How many of them are willing to take electric 
supply now ? 

How many of them have got their own generating 
sets for generating electricity for use in their factories ? 

How many of them are prepared to take electric 
supply and keep their generating plant as stand by 4 


10 Existing major industries (in which the installed 
capacity is more than 75 HP) 

What is the product of the industry 

How many of them are getting electricity now ! 

How many of them are willing to take electricity 
supply now ?¢ 


11. Has the town got underground sewage system ?¢ 

How many sewage pumping installations are there / 

Capacity of each of such installations in horse 
power. 

How many of them are run by electricity ? 


12. Is there protected water supply system for the 
town ? 

How many pumping installations are there now ?’ 

Capacity in horse power of each of such installation. 

How many installations are run by electricity ¢ 


13. Any other relevant data that may be furnished. 


Appendix IV 
QUESTIONNAIRE FOR URBAN AREAS WHERE ELECTRIC 
SUPPLY IS NOT YET EXTENDED 


1. Is the town a major Panchayat or Municipality. 
Annual income of Panchayat or Municipality ? 


2. Distance of the town from the existing 11 kV., 
33. kV., 110 kV. or 132 kV. electric transmission lines. 


3. Number of tiled or terraced houses in the town. 


4. No. of public institutions in the town like schools, 
colleges, clubs, public offices, hospitals, temples, 
churches and mosques which require electricity. 

Parks and other places of public resort using lights 
and radios. 


5. No. of kerosene or petromax lights now existing. 
Number of street lights required. 


6. How many big hotels are there in the town ? 

How many of them are prepared to take electric 
supply for their equipment such as radio, frigidaire 
etc. ? 


7. How many domestic pumps are there in the 
town ? 











48 INDIAN JOURNAL OF POWER AND RIVER VALLEY DEVELOPMENT—APED NUMBER 


How are they being run now ? 

(i) Either by diesel ? 

(ii) or by petrol ? 

How many of them are likely to take electric 
supply ? 

How many pumps of more than 3 HP are there 
used for non-industrial purposes such as gardening, 
cultivation, etc. ? 

How many of them are likely to take electric 
supply ? 

How many radios are there in service. 


8. How many large shops are there in the town ? 

How many of them are willing to take electric 
supply ? 

(6) How many of them are now willing to adopt 
noen signs for advertisements ? 


9. How many bakeries, confectionaries are there ? 

How many of them are willing to take electric 
supply ? 

How many big laundries are there in the town ? 

How many of them use electricity for cleaning, 
washing, etc. ? 

10. The existing cottage industries in the town. 

Type and horsepower of engine used. 

The product of the industry. 

How many of them are willing to take electric 


supply ¢ 


11. Number of workshops, saw mills, oil mills, rice 
mills, etc., now existing in the town and having engines 
below 75 HP. in total. 

Horse Power of each engine. 


12. Number of existing major industries (in which 
the installed capacity is more than 75 HP. 
What is the product of the industry ? 


13. What are the main agricultural commodities like 
cotton, groundnut, etc., grown in the rural areas 
around the town ? 

Are there any minerals being mined actually now 
or known to occur but unexploited ? 

Are the agricultural products and minerals being 
exported to other places ? 

If cheap power is made available, is there any 
possibility of industries growing up like cotton ginning 
and pressing, oil mills, ete ? 


14. How many cinemas are there in the town now ? 

Horse power of engine set of each cinema ? 

How many of them are willing to take electric 
supply and keep their generating sets as standby ? 

Are there any new cinemas proposed ¢ 

Is the site selected and work already begun ? 

Is the management by a proprietor or by a limited 
Company ? 


15. Has the town got underground sewage system ? 
How many sewage pumping installations are there # 
Capacity in HP of each of such installation ? 


16 Is there protected water supply system for the 
town? How many pumping installations are there 
now ? 

Capacity in HP of each of such installation. 


17. Any other relevant data that may be furnished. 





The paper was first presented to and forms part of the 
proceedings of All India Power Engineers Conference— 
January, 1957, held at Bangalore. Reproduced with the 
permission of the Central Water and Power Commission, 
New Delhi. 


Type of the engine—diesel or steam engine. 

The present condition of prime movers. 

How many of them are likely to change over to 
electric supply ? 
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Administrative set-up of 


Andhra Pradesh Electricity Department 





The department is under the control of the Chief 
Engineer for Electricity, Andhra Pradesh, Hyderabad 
and the two additional Chief Engineers for Electricity, 
one stationed at Hyderabad and the other at Kurnool. 
The work in the department has been allocated among- 
st the three Chief Engineers mentioned above in the 
mouth of August, 1957 by the State Government. 


According to the orders of the Government, the 
Chief Engineer for Electricity, Andhra Pradesh, is in 
direct charge of the following circles and works con- 
nected with those circles. He also deals with all general 
subjects such as tariffs, acquisition of electrical under- 
takings, ete. 


(‘) Superintending Engineer, Technical (Electrical) 
(ii) Superintending Engineer, Technical (Civil) 
((ii) Superintending Engineer, Machkund. 


(iv) Superintending Engineer, Tungabhadra Hydro- 
Electric Scheme. 


(v) Superintending Engineer, Construction and Opera- 
tion, Telengana. This Officer has his headquarters at 
Hyderabad and is in charge of all works in Telengana 
area excluding the operation and maintenance of the 
3 generating stations at Hyderabad, Nizamsagar, and 
Ramagundam and the 66 kV lines from Nizamsagar 
to Yerragadda and from Ramagundam to Siddipet 
and Warrangal. The Superintending Engineer, Cons- 
truction and Operation, Telengana, is in charge of the 
distribution of power in the cities of Hyderabad and 
Secunderabad. 


(vi) General matters of importance like Planning, 
Investigation, Designing etc., of new projects and 
budget. 


(vit) Administration of the gazetted establishment 
of the Department will be under the Chief Engineer, 
Klectricity, who will act in consultation with the two 
additional Chief Engineers in so far as the personne! 
working under the two Additional Chief Engineers 
are concerned. The administration of the non- 
gazetted staff liable to transfer throughout the State 
will, in the same manner, be under the control of 
the Chief Engineer, Electricity. 


Additional Chief Engineer (Electricity) Hyderabad, 
will be in charge of the following : 


(¢) Superintending Engineer, Generation, Hyderabad, 


who looks to the operation and maintenance of the 
3 Generating Stations, Hyderabad, Nizamsagar and 
Ramagundam, and the operation and maintenance of 
the transmission lines (66 kV) from Nizamsagar to 
Yerragadda, Ramagundam to Siddipet, and Rama- 
gundam to Warrangal. 


(¢?) Superintending Engineer, Generation, Andhra. 
This Superintending Engineer is in charge of the opera- 
tion and maintenance of the 4 generating stations at 
Machkund, Visakhapatnam, Vijayawada and Nellore 
and operation and maintenance of the transmission 
line from Machkund to Simhachalam and the Sim- 
hachalam Sub-station. He is also incharge of the 
operation and maintenance of the transmission line 
from Simhachalam to Rajahmundry and the Rajah- 
mundry Sub-station. 


(ttt) Superintending Engineer, Operation, Anantapur. 
The jurisdiction of the Superintending Engineer 
extends throughout the Rayalaseema districts and 
Nellore district. 


(tv) Electrical Inspectorate. 


Additional Chief Engineer (Electricity), Kurnool! 
will be in charge of the following : 


(¢) Superintending Engineer, Operation, Vijayawada. 
The jurisdiction of the Superintending Engineer 
extends throughout the coastal districts. 


(t¢) Superintending Engineer, Construction, East, 
Visakhapatnam. He is in charge of all major cons- 
truction work related to transmission lines and sub- 
stations in the coastal districts. 


(tii) Superintending Engineer, Construction, West, 
Kurnool. He is in charge of all major construction 
work related to transmission lines and substations in 
Ravalaseema and Nellore districts. 


The Additional Chief Engineers will themselves 
deal with all administrative matters relating to non- 
gazetted establishment in their respective charges 
except to the extent indicated in para 2 (ett) above. 


The Additional Chief Engineer for Electricity, 
Hyderabad is the Chief Electrical Inspector to Govern- 
ment. 


The Additional Chief Engineers (Electricity) will 
also correspond direct with the Government and 
Accountant General in respect of matters in their 
charge. 
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Cotninued from page 32 


IIL. Hampi Power House : 
l. F.R.L. of Forebay. 

. Storage capacity. 

. Minimum Draw down level. 
- Length of L.P.P.L. 

- No. of L.P.P.L. 

. Internal dia. of L.P.P.L. 

. Maximum Discharge. 

. Maximum velocity. 

9. Surge Tank. 


or & Co bo 


os 


10. 
Il. 
12. 


13. 


Surge ‘Tank outer shell. 
Surge Tank Riser. 
Surge Tank Height. 
Penstock pipes. 


. Penstock length. 
5. Penstock Internal diameter. 


. Penstock 
charge. 


Maximum dis- 


. Penstock Maximum velo- 
city. 

. Length of Power House. 

. Width of Power House. 


Weight of Power House. 


- Gross head. 
22. Turbines. 


. Generators. 
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Tungabhadra Hydro-Electric Scheme 


1519.83 

28 Million C. Ft. 

1505.00 

2781.25 

Initial 1 and ultimate 2. 

18’-0” 4” thickness. 

2250 cusecs. 

8.8" per sec. 

Steel tank 
type. 

60-0” internal diameter. 

18’-0"' 

About 60'-0”" 

2 Nos. initial and 4 Nos. 
ultimately. 

About 30-0” 

12’-0” of 4” to 2/16 


of the ditterential 


thickness. 
1128 cusecs. 


About 10’-0” per second. 

200 feet. 

63-0” 

About 50’ above generator floor 
level. 

104 ft. to 119 ft. 

Vertical Reaction. 

Type initial 2 Nos. 

Ultimate 4 Nos. 

2 Nos. of 9009 kW for the initial 
stage and 4 Nos. ultimately. 
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BETTER BELTS at lowest cost. Goodyear’s line of belts is 
complete and covers every possible use. Let 
FOR EVERY DRIVE BY us check your installation — we'll recommend 





the right Goodyear belt for your job, 


oe GOODFYEAR 


INDUSTRIAL PRODUCTS DEPARTMENT THE GREATEST NAME IN RUBBER 
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CLARKE CHAPMAN 
RUSTON-BUCYRUS MINDRILL WINDING & HAULAGE GEAR 
. DRILLING MACHINES 
en “ AND EQUIPMENT 
MACKLEY 
DUNELM FLAMEPROOF 
MINE LIGHTING EQUIPMENT 





Reach the Target 
with Greaves’ help 











First class field proven machines for 
Open Pit as well as Undergrouna 
mines. We have already supplied and 
are supplying vital equipment and 
stores for development of resources 
of Iron Ore, Coal, Manganese, Atomic 
minerals, Oil and Natural Gas and 
other raw materials. 
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GREAVES COTTON eee 
& CO. LTD. a: 


BUCYRUS-ERIE 
BLAST HOLE DRILLS 





Bombay * Ahmedabad ° Bangalore 
Calcutta * Coimbatore * Kanpur 
Madras * New Delhi 


Ralli House, P. B. 702, 
16 Hare Street, Calcutta 1. 














CLARKE CHAPMAN 
HORIZONTAL PUMPS 
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